Decay characteristics of once-through LWR and LMFBR spent fuels, high-level wastes, and fuel-assembly structural material wastes by Croff, A. G. & Alexander, C. W.
ORNL / TM- 7 4 31 
Dist. Category UC-70 
Contract No. W-7405-eng-26 
CHEMICAL TECHNOLOGY DIVISION 
NUCLEAR WASTE PROGRAMS 
Waste Management Analysis for Nuclear Fuel Cycles 
(Activity No. AF' 05 25 10 0; FTP/A No. ONL-WHOl) 
DECAY CHARACTERISTICS OF ONCE-THROUGH LWR AND LMFBR SPENT FUELS, 
HIGH-LEVEL WASTES, AND FUEL-ASSEMBLY STRUCTURAL MATERIAL WASTES 
A. G. Croff and C. W. Alexander 
Date Pub1 ished:  November 1980 
. 




OAK RIDGE NATIONAL LABORATORY 
Oak Ridge, Tennessee 37830 
operated by 
UNION CARBIDE CORPORATION 
for the 
DEPARTMENT OF ENERGY 
DISCLAIMER 
 
This report was prepared as an account of work sponsored by an 
agency of the United States Government.  Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights.  Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof.  The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 
DISCLAIMER 
 
Portions of this document may be illegible in 
electronic image products.  Images are produced 






ABSTRACT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
1 . INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
2 . DESCRIPTION OF REACTOR MODELS AND FUEL ASSEMBLIES . . . . . . . .  2 
2.1 Description of LWR Models . . . . . . . . . . . . . . . . . .  2 
2.2 Description of the LMFBR Models . . . . . . . . . . . . . . .  4 
2.3 Description of Fuel Assemblies . . . . . . . . . . . . . . .  4 
2.3.1 LWR Fuel Assemblies . . . . . . . . . . . . . . . . .  4 
2.3.2 LMFBR Fuel Assemblies . . . . . . . . . . . . . . . .  7 
3 . DESCRIPTION OF SPENT FUEL AND WASTE PRODUCTS . . . . . . . . . . .  10 
3.1 Spent Fuel . . . . . . . . . . . . . . . . . . . . . . . . .  10 
3.2 High-Level Waste . . . . . . . . . . . . . . . . . . . . . .  1 2  
3.3 Fuel-Assembly Structural Material (Cladding) Waste . . . . .  12 
4 . RESULTS AND DISCUSSION . . . . . . . . . . . . . . . . . . . . . .  14 
5 . REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23 
APPENDIX A: CHARACTERISTICS OF PWR SPENT FUEL. HIGH-LEVEL 
WASTE. AND FUEL-ASSEMBLY STRUCTURAL MATERIAL WASTE . . . . . . . .  25 
Appendix A.l: Characteristics of PWR Spent Fuel . . . . . . . . .  27 
Appendix A.2: Characterization of PWR High-Level Waste . . . . .  47 
Appendix A.3: Characterization of PWR Structural 
Materialwaste . . . . . . . . . . . . . . . . . . . . . . . . .  61 
APPENDIX B: CHARACTERIZATION OF BWR SPENT FUEL. HIGH-LEVEL 
WASTE, AND FUEL-ASSEMBLY STRUCTURAL MATERIAL WASTE . . . . . . . .  81 
Appendix B . l :  Characteristics of BWR Spent Fuel . . . . . . . . .  83 
Appendix B.2: Characteristics of BWR High-Level Waste . . . . . .  103 
Appendix B.3: Characteristics of BWR Structural 
Material Waste . . . . . . . . . . . . . . . . . . . . . . . . .  117 
APPENDIX C: CHARACTERISTICS OF LMFBR SPENT FUELS. HIGH-LEVEL 
WASTE, AND STRUCTURAL MATERIAL WASTE . . . . . . . . . . . . . . .  137 
Appendix C.l: Characteristics of LMFBR Core and Core plus 
Appendix C.2: Characteristics of LMFBR Radial Blanket and 
Core plus Axial Blanket plus.Radia1 Blanket Fuel . . . . . . . .  159 
Appendix C.3: Characteristics of Blended LMFBR High-level 
Waste . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  179 
Appendix C.4: Characteristics of Blended LMFBR Structural 
Material Wastes . . . . . . . . . . . . . . . . . . . . . . . .  193 






DECAY CHARACTERISTICS OF ONCE-THROUGH LWR AND LMFBR SPENT FUELS, 
HIGH-LEVEL WASTES, AND FUEL-ASSEMBLY STRUCTURAL MATERIAL WASTES 
A. G. Croff and C. W. Alexander 
ABSTRACT 
The decay characteristics of spent fuel, high-level waste, 
and fuel-assembly structural material (cladding) waste are pre- 
sented in the form of ORIGEN2 output tables for (1) a pressurized 
water reactor operating on a once-through cycle with low-enrich- 
ment uranium feed, (2) a boiling-water reactor operating on a 
once-through cycle with low-enrichrent uranium feed, and ( 3 )  a 
liquid-metal fast breeder reactor being fueled with depleted 
uranium enriched with discharged light water reactor plutonium 
on a once-through basis. The decay characteristics given include 
the mass (g), radioactivity (Ci), thermal power (W), photon 
activity (photonsls and MeV/W-s in 18 energy groups), and neutron 
activity (neutrons/s) from (a,n) and spontaneous fission events. 
The first three characteristics are given for each element and 
for the principal nuclide contributors to the activation products, 
actinides, and fission products. Also included are a summary 
description of the ORIGEN2 reactor models that form the basis 
for the calculated results and a physical description of the 
fuel assemblies for the three reactors. 
1. INTRODUCTION 
J s The purpose of this document is to provide characterization of the 
principal nuclear fuel cycle materials typical of existing and projected 
nuclear reactors. The reactors considered in this report are (1) a 
pressurized water reactor (PWR) operating on a once-through cycle with 
low-enrichment uranium feed, (2) a boiling-water reactor operating on a 
once-through cycle with low-enrichment uranium feed, and ( 3 )  an advanced- 
oxide liquid-metal fast breeder reactor (LMFBR) with a burnup equal to 
100,000 MWd/MTIHM. The LMFBR uses typical light water reactor (LWR) 
plutonium as the fissile material and depleted uranium as the fertile 
material on a once-through (i.e., no plutonium recycle) basis. The 
three nuclear fuel cycle materials that are characterized in this report 
are (1) the spent fuel, (2) the high-level waste (HLW) from reprocessing, 
* 
* 
MTIHM - metric tons of initial heavy metal. 
2 
and (3) the fuel-assembly structural material (cladding) waste from 
reprocessing. The characterizations consist of a summary of the mass, 
radioactivity, thermal power, photon activity, and neutron activity of 
the most important nuclides in each of these materials. The characteri- 
zations contained herein are, in general, based on 1 MTIHM; that is, this 
report does not contain projections of the amounts of these materials 
expected to exist in the future. 
The report first gives a summary description of the reactor models 
upon which the spent nuclear fuel composition depends. Also included here 
are descriptions of the fresh fuel and the physical characteristics of the 
fuel assemblies. Next, a description of the reprocessing plant parameters 
relevant to the generation of the HLW and cladding waste from the respec- 
tive fuels is given. Following this are (1) a summary depiction of the 
characteristics of the spent fuel, HLW, and cladding waste as a function 
of decay time in the form of graphs and (2) a summary discussion referring 
to the tabular data in the appendixes that gives more detailed nuclear 
material characteristics. 
All nuclear material characteristics contained in this report were 
generated using an updated version of the ORIGEN computer code, called 
ORIGEN2. 1-3 
. 
2. DESCRIPTION OF REACTOR MODELS AND FUEL ASSEMBLIES 
2.1 Description of LWR Models 
A summary description of the characteristics of the PWR and BWR 
235u 
reactor models4 is given in Table 1. 
of uranium that contains 3.2 wt % . This fuel is irradiated for 
The PWR is refueled with 33.78 tonnes 
880 full-power days during an approximate 3-y time span at a specific 
power of 37.5 MW/MTIHM, resulting in a fuel burnup of 33,000 MMd/MTIHM. 
The uranium in the discharged fuel contains Q0.83 wt % 235U, and the fuel 
contains ~ 0 . 9 5  wt % total plutonium. 
The BWR is refueled with 36.68 tonnes of uranium that contains 
2.75 wt % 235U. The fuel is irradiated for 1062 full-power days during 
n 
3 
Table 1. Summary description of LWR model 
Parameter PWR-u BWR-U 
Electric power, MW(e) 
Thermal power, MW(t) 
Average speci ic power, 
Average fuel burnup, 
Irradiation duration, 






days at 80% capacity factor 
(kg/year at 80% capacity factor) 
Charge, kg/refueling cycle 
235u 
Total uranium 
Discharge, kg/refueling cycle 
(kg/year at 80% capacity factor) 
235u 
T o t a l  u ran ium 
e Fissile plutonium 
Total plutonium 
Total (U + Pu) 
















































aBased on full power and fuel charged. 
bMTIHM = metric ton of initial heavy metal. 
‘ 2 3 9 ~ ~  + 241pu + 239Np 
d238p~ + 239Pu 4- 240Pu + 241Pu + 242Pu + 239Np. 
4 
an approximate 4-y time span at a specific power of 25.9 MW/MTIHM, result- 
ing in a fuel burnup of 27,500 MWd/MTIHM. 
fuel contains W.78 wt % 235U, and .the fuel contains %0.87 wt % total 
plutonium. 
The uranium in the discharged 
2.2 Description of the LMFBR Models 
A summary description of the LMFBR model5 used in this report is given 
in Table 2. The LMFBR is refueled with 9.79 MTIHM of core fuel, 6.05 MTIHM 
of axial blanket fuel, and 7.98 MTIHM of radial blanket fuel. Both blankets 
are comprised entirely of depleted uranium (0.2 wt % 235U) in the form of 
oxide pellets. The core fuel is comprised of the same depleted uranium 
enriched with 18.5% total plutonium (12.6 wt % fissile plutonium). The 
core fuel is irradiated for 822 full-power days during an approximate 
3-y time span at a specific power of 1 2 3  MW/MTIHM, resulting in a final 
core fuel burnup of 101,300 MWd/MTIHM. The axial blanket fuel, which is 
contained in the same assembly as the core, has achieved a burnup of 
5660 MWd/MTIHM at discharge. The radial blanket fuel is irradiated for 
6 y and is moved from the outermost to the innermost row of the radial 
blanket during this time, resulting in a burnup of 7220 MWd/MTIHM at 
discharge. 
The discharged core fuel consists of 8.78 tonnes of heavy metal 
(i.e., %lo% of the core fuel has been fissioned) that contains 19.2 wt % 
total plutonium. The axial blanket contains $3.2 wt % total plutonium, 
and the radial blanket $3.7 wt % total plutonium. 
2.3 Description of Fuel Assemblies 
2.3.1 LWR fuel assemblies 
A physical description of the BWR and PWR fuel assemblies is given 
in Table 3. The basic component of the fuel assembly is a fuel element 
(rod), which is a Zircaloy sheath containing uranium oxide fuel pellets. 
The diameter of the elements is slightly larger than that of an ordinary 
pencil. The elements are held in a square array with grid spacers, which 
are placed at intervals over the length of the elements. The total height 
5 
Table 2 .  Summary characteristics for an advanced-oxide 
LMFBR fueled with LWR plutonium 
a Fuel region(s) 
Parameter co AB RB CO+AB CO+AB+AB 
Electric power, MW(e) 
Thermal power, MW(t) 
Average specific power, 
Average fuel burnup, 
Irradiation duration, 
b 




days at 8 0 %  capacity factor 
(kg/year at 8 0 %  capacity factor) 
Fissile uranium‘ 
Refueling cycle length, 
Charge, kg/refueling cycle 
1144 4 0  
3 6 2 1  1 2 5  
1 2 3 . 2 6  6 .89  
66 
210  
4 . 3 9  
1 1 8 4  
3746 
7 8 . 8 1  
1 2 5 0  
3956 
41 .45  
1 0 1 , 3 0 0  5 6 6 0  7 2 2 0  6 4 , 7 7 0  4 5 , 4 8 0  
8 2 1 . 8  8 2 1 . 8  1643.6  8 2 1 . 8  
3 4 2 . 4  3 4 2 . 4  
4 2 8 . 0  4 2 8 . 0  
342 .4  
4 2 8 . 0  
3 4 2 . 4  
4 2 8 . 0  
3 4 2 . 4  
4 2 8 . 0  
1 6 . 2  1 2 . 1  
( 1 7 . 3 )  ( 1 2 . 9 )  
7 9 8 0  6 0 4 9  
( 8 5 1 2 )  ( 6 4 5 2 )  
1 2 3 5  0 
( 1 3 1 7 )  (0) 
1808 0 
( 1 9 2 9 )  (0) 
9788 6 0 4 9  
( 1 0 , 4 4 1 )  ( 6 4 5 2 )  
1 6 . 0  
( 1 7 . 1 )  
7 9 8 2  





7 9 8 2  
( 8 5 1 4 )  
2 8 . 3  
( 3 0 . 2 )  
1 4 , 0 2 9  
( 1 4 , 9 6 4 )  
1 2 3 5  
( 1 3 1 7 )  
1 8 0 8  
( 1 9 2 9 )  
1 5 , 8 3 7  
( 1 6 , 8 9 3 )  
4 4 . 3  
( 4 7 . 3 )  
2 2 , 0 1 1  
( 2 3 , 4 7 8 )  
1 2 3 5  
( 1 3 1 7 )  
1 8 0 8  
( 1 9 2 9 )  
2 3 , 8 1 9  
( 2 5 , 4 0 7 )  
Total uranium 
d Fissile plutonium 
Total plutonium 
Total (U + Pu) 
Discharge, kg/refueling cycle 
(kg/year at 80% capacity factor) 
Fissile uranium c 6.7  8 . 8  
(7.1) ( 9 . 4 )  
7 0 6 0  5819 
( 7 5 3 1 )  ( 6 2 0 7 )  
1 0 9 2  187 
( 1 1 6 5 )  ( 1 9 9 )  
1 6 8 3  1 9 5  
( 1 7 9 5 )  ( 2 0 8 )  
8 7 4 3  6 0 1 4  
( 9 3 2 6 )  ( 6 4 1 5 )  
8779 6 0 1 5  
( 9 3 6 4 )  ( 6 4 1 6 )  
11.1 
(11.8) 
7 6 3 3  
( 8 1 4 2 )  
277 
( 2 9 5 )  
290 
( 3 0 9 )  
7 9 2 3  
( 8 4 5 1 )  
7 9 2 4  
( 8 4 5 2 )  
1 5 . 5  
( 1 6 . 5 )  
1 2 , 8 7 9  
( 1 3 , 7 3 8 )  
1 2 7 9  
( 1 3 6 4 )  
1 8 7 8  
( 2 0 0 3 )  
1 4 , 7 5 7  
( 1 5 , 7 4 1 )  
1 4 , 7 9 4  
( 1 5 , 7 8 0 )  
26 .6  
( 2 8 . 3 )  
2 0 , 5 1 2  
( 2 1 , 8 8 0 )  
1556 
( 1 6 5 9 )  
2168 
( 2 3 1 2 )  
2 2 , 6 8 0  
( 2 4 , 1 9 2 )  
2 2 , 7 1 8  
( 2 4 , 2 3 0 )  
Total uranium 
d Fissile plutonium 
Total plutonium 
Total (U + Pu) 
Total heavy metal 
a CO = core, AB = axial blanket, RB = radial blanket. 
bBased on full power and fuel charged. 
‘ 2 3 3 ~  + 23511 + 2 3 3 ~ ~ .  
d239Pu + 241Pu + 239Np.  
n 
6 
Table 3. Physical characteristics of LWR fuel assemblies 
BWR PWR 
Overall assembly length, m 
Cross section, cm 
Fuel element length, m 
Active fuel height, m 
Fuel element OD, cm 
Fuel element array 
Fuel elements/assembly 
Assembly total weight, kg 
Uranium/assembly, kg 
UO /assembly, kg 
Zircaloy/assembly, kg 
Hardware/assembly, kg 
Total metal/assembly, kg 
2 
Nominal volume/assembly, m 3 
4.470 





























bIncludes Zircaloy control-rod guide thimbles. 
e Includes stainless steel tie-plates, Inconel springs, 
dIncludes stainless steel nozzles and Inconel-718 grids. 
e 
Includes Zircaloy fuel-element spacers and fuel channel. 
and plenum springs. 





of the column of oxide fuel pellets in each element is 1.3.7 m (12 ft). 
When the gas plenum and end hardware are added, the result is an assembly 
with a total length of 4.0 to 4.5 m (13 to 15 ft). 
A photograph of a PWR fuel assembly is shown in Fig. 1 to give some 
indication of its size. The assembly is comprised of a 17 x 17 array of 
fuel elements in which 25 locations are vacant to accommodate control rods 
and instrumentation. The assembly is 1.21-cm (8.5-in.) square and weighs 
'L660 kg (1450 lb). About 80% of the weight is comprised of the uranium 
dioxide fuel pellets, and the rest is structural metal, which is mostly 
Zircaloy cladding. 
The BWR assembly is comprised of an 8 x 8 array of fuel elements, 
which are somewhat larger than those in the PWR assembly. Only one loca- 
tion in the assembly is vacant, and the cruciform (cross-shaped) control 
rods are inserted between assemblies. The assembly is 1.14 cm (5.5 in.) 
square and weighs 1.275 kg (600 lb). About 75% of this assembly is 
comprised of the uranium dioxide fuel pellets. The structural material 
is mostly Zircaloy, which is used for the cladding and the fuel channel. 
The fuel channel is a square Zircaloy structure surrounding the assembly 
over its entire length. The fuel channels are often removed from spent 
fuel assemblies and used again on a new assembly. 
2.3.2 LMFBR fuel assemblies 
Although only one type of LMFBR is considered in this report, two 
types of assemblies are present in the reactor - the core/axial blanket 
assembly and the radial blanket assembly - both of which are described in 
Table 4 .  The axial blanket is comprised of depleted uranium fuel pellets, 
which are placed in a fuel element above and below the core fuel. The 
core fuel is plutonium-enriched depleted uranium. Since the core and 
axial blanket fuel are in the same element, they must clearly be contained 
in the same type of assembly. The radial blanket assemblies are arranged 
in a ring around the core/axial blanket assemblies in a bull's-eye pattern. 
The assemblies are hexagonal and $5.72 m (18.75 ft) tall, although the fuel 
height is only $1.9 m (6 ft). The remainder of the fuel assembly height 




Fig. 1. Photograph of a Westinghouse PWR fuel assembly. 
9 
A 
Table 4. Physical characteristics of LMFBR fuel assemblies 
Corelaxial Radial 
blanket blanket 
Overall assembly height, cm 
Core fuel height, cm 
Axial blanket fuel height, cm 
Upper 
Lower 
Radial blanket fuel height, cm 
Plenum height, cm 
Fuel element length, cm 
Mixing regiodshield height, cm 
Upper 
Lower 
Nose piece height, cm 
Handling socket height, cm 
Assembly shape 
Assembly flats, cm 
Fuel element arrangement 
Fuel elements per assembly 
Fuel element OD, cm 
Fuel pellet OD, cm 
Fuel element pitch, cm 
Cladding thickness, cm 
Channel thickness, cm 
Channel height, cm 
Circumscribed volume/assembly, m 
Heavy metal/assembly, kg 
M02/assembly, kg a 
Stainless steel/assembly, kg 


















































(Pu,U)02 in the corelaxial blanket and U02 in the radial blanket. a 
10 
regions to homogenize the sodium temperature and shield the reactor 
structure from neutrons, and (3) a nose piece and handling socket to 
facilitate assembly insertion/removal. 
flat sides of the hexagonal assembly is $13.8 cm ( 5 . 4  in.). 
The distance between two of the 
The core/axial blanket assembly contains 271 elements, each with a 
diameter about the size of a pencil. The oxide pellets are contained in 
stainless steel 316 cladding and have a small amount of sodium sealed 
inside the element to facilitate heat transfer through the gap between 
the pellet and the cladding. The elements have a stainless steel wire 
wrapped around them in a spiral fashion to separate them from each other 
and provide the space for the coolant to flow. Cross sections of simulated 
LMFBR fuel assemblies are shown in Fig. 2. The LMFBR assembly is encased 
in a stainless steel fuel channel similar to that in a BWR assembly. The 
total assembly weight is $260 kg (570 l b ) ,  of which $50% is the fue l  
material and 50% the stainless steel fuel-assembly structure. 
The radial blanket assembly, which has the same overall size as the 
core/axial blanket assembly, contains 91 elements. The radial blanket 
elements, which are also wire-wrapped, stainless-steel-clad, and sodium- 
bonded, are almost twice the diameter of the core/axial blanket elements. 
The radial blanket assembly also has a stainless steel fuel channel. The 
assembly weighs $300 kg (660 lb), of which $66% is fuel material. The low 
power-generation rate allows the larger fuel element diameters, which 
results in a greater amount of uranium in the assembly and, consequently, 
a somewhat higher plutonium breeding rate. 
3. DESCRIPTION OF SPENT FUEL AND WASTE PRODUCTS 
3 . 1  Spent Fuel 
The physical description of the spent fuel assemblies for each of the 
reactors is the same as that given in Sect. 2 for the fresh fuel. With 
one exception, all of the material that is present in the fresh fuel or 
generated during irradiation is contained in the spent fuel assembly. The 
exception is that only 10% of the tritium produced within the LMFBR fuel 
is assumed to be in the spent fuel. The remainder diffuses through the 
11 
ORNL-PHOTO 0040-74 
Fig. 2. Photograph of simulated LMFBR fuel assemblies. 
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stainless steel cladding and finds its way into reactor plant wastes. 
This is not the case in LWRs because the Zircaloy cladding is an effective 
barrier to this type of diffusion. 
3.2 High-Level Waste 
The as-generated HLW is an aqueous nitric acid stream that is com- 
prised of the raffinate from the first solvent extraction cycle (or 
equivalent) plus dissolver solids and the concentrates of other wastes. 
This waste is assumed to be generated 160 d after the fuel is discharged 
from the LWRs and 90 d after discharge from the LMFBR, which is defined 
as time = 0 for the waste characteristics summarized in Sect. 4 and the 
appendixes. This waste is assumed to contain all of the fuel. material 
except 100% of the hydrogen and noble gases; 99.9% of the fluorine, 
chlorine, bromine, and iodine; and 99.5% of the uranium and plutonium. 
For the LMFBR only, the HLW is assumed to contain 0.69% of the activated 
stainless steel in the fuel assembly. After some decay period, this 
waste would be converted to a solid form by some process such as calcina- 
3 tion and vitrification, which would produce Q0.06 to 0.085 m3 (2 to 3 ft ) 
of solidified HLW per MTIHM. 
3 . 3  Fuel-Assembly Structural Material (Cladding) Waste 
The so-called cladding waste is comprised of the fuel element cladding 
from which the fuel has been dissolved, the grid spacers or wire wrap, the 
end pieces, and the fuel channel and is more properly called fuel-assembly 
structural material (FASM) waste. This waste is highly radioactive as a 
result of the activation products and residual fuel material in the waste, 
although it does not generate substantial amounts of heat as the HLW does. 
The structural material waste is generated from the metal pieces removed 
and sheared from the fuel assembly before dissolution (e.g., the channels 
and end pieces) plus the small cladding segments that are removed from the 
dissolver after the fuel has been solubilized as much as is possible. A 
photograph of the appearance of the fuel cladding waste is given in 
Fig. 3 .  
r 
ORNL-PHOTO 55390 
Fig. 3. Photograph of typical cladding waste segments. 
14 
The FASM is assumed to be generated at the same time as the HLW, 
namely, 160 d after fuel discharge. The primary component of the waste 
is 100% of the activated structural metals in the LWRs and 99.31% of the 
activated stainless steel in the LMFBR. In addition, the FASM is assumed 
to contain 0.05% of the nonvolatile fission products and actinides in the 
fuel. This residual is equivalent to 0.05% of the HLW if the uranium and 
plutonium were to be left in the HLW. This fuel material is assumed to be 
insoluble either because of its refractory nature or because it is trapped 
in crevices in the cladding and is inaccessible to the nitric acid in the 
dissolver solution. The FASM from LWRs is also assumed to contain 30% . 
of the tritium produced in the fuel in the form of a zirconium hydride 
layer on the cladding. 
4 .  RESULTS AND DISCUSSION 
The results of the ORIGEN2 calculation of the radionuclide character- 
istics of spent fuel, HLW, and fuel-assembly structural (cladding) material 
waste from PWRs, BWRs, and LMFBRs are given in Appendixes A to c. Since 
these appendixes are quite voluminous, Table 5 has been included to indi- 
cate the locations of the various types of data. Each page number in this 
table marks the beginning of a set of tables containing (1) the grams, 
curies, and watts of elements and the principal nuclides; (2) the photon 
activity in 18 energy groups; and (3 )  the (a,n) and spontaneous fission 
neutron activity for the actinides. 
function of decay time and are normalized to 1 tonne of heavy metal 
(uranium + plutonium) charged to the reactor. The spent fuel tables for 
the LMFBR are given for four combinations of the core, axial blanket, 
and radial blanket fuel. 
All of these results are given as a 
A summary of some of the major results of the ORIGEN2 calculations 
is given in the form of graphs in Figs. 4 to 9. Figures 4 and 5 show the 
radioactivity and thermal power, respectively, of the various spent reactor 
fuels as a function of decay time. 
and thermal power, respectively, of the HLW produced by the reprocessing 
Figures 6 and 7 depict the radioactivity 
a Table 5. Page location of tables containing the characteristics of spent fuel, high-level 
waste, and cladding waste as a function of decay time for PWRs, BWRs, and LMFBRs 
Nuclear material 
Fuel assembly structural 
Spent fuel High-level waste material (cladding) waste 
Reactorlfuel Activation Fission Fission Activation Fission 
type products Actinides products Actinides products products Actinides products 
28 35 40 48 53 62 69 74 







140 147 15 2 
160 167 172 
d CO and CO+AB 
AB and RB 
CO+AB+RB d 180 185 194 201 206 
d 
a 
bFueled with low-enrichment uranium on a once-through cycle. 
e Fueled with LWR discharge plutonium and depleted uranium. 
Each number is the first page of a set of ORIGEN2 tables containing grams, curies, watts, 
photon activity, and neutron activity (actinides only). 
= core (driver) fuel; AB = axial blanket fuel; RB = radial blanket fuel. 
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Fig. 4 .  Radioactivity of spent PWR, BWR, and LMFBR fuels as a function 
of decay time. 
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Fig. 6. Radioactivity of high-level waste from PWR, BWR, and LMFBR 
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Fig. 9. Thermal power of fuel-assembly structural material waste from 
PWX, BWR, and LMFBR fuels as a function of decay time. 
22 
of the fuels from the various reactors. The radioactivity and thermal 
power of the so-called cladding waste from the three reactors are shown 
in Figs. 8 and 9, respectively. 
The characteristics of the PWR and BWR spent fuel and HLW are quite 
similar, with the PWR materials having somewhat higher levels of radio- 
activity and decay heat. The LMFBR characteristics are significantly 
different from either of these and are markedly higher, especially at 
longer times. Trends in the characteristics of the fuel-assembly 
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Appendix A.l: Characteristics of PWR Spent Fuel 
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8.304E+03 8.3041+03 81304E+03 8.304E103 8.304E+03 
3.316E+03 3.318E+03 3.318E+03 3.31 eEt03 3.318E+03 
4.611E+02 4.611E+02 4.6LIE+02 4 - 6 1  I E + O Z  4.611E+O2 
1.167E105 1.167E+05 L.L67E+05 l.L67E+05 1.167€+05 
2.558E+04 2.558E+04 2.558EiOQ 2 . 5 5  €E i o 4  2.558E+ 04 
3.976E+04 3.976Ei04 3.976Ei04 3.97€E+04 3.976Ei04 
4.119E+04 4.119E+04 4. l lPE+04 4. l lCE+04 4.119E+04 
6.745E+03 6.745E+03 6.745E+03 6.74EEt03 6.7LSEi03 
7-020E+02 ?.020E+02 7.020E+02 7.020E+OZ 7.020E+OZ 
9.0528+02 9.052E+02 9.052E+02 9.052E+02 9.052E+02 
1.233Ei03 1+2331+03 1.233EW3 1-2311+03 I .233Et03 
4.229E+05 4.229Ei05 4.229€+05 4.225E+05 41229E+05 






















1 - 3 4 3 E i 0 5  
4.530EIO 2 
9. L 8 3 E i 0 3  




7.54 OE+O 2 
8.304Ei03 
3.318E+03 
4.61 I E t O Z  











1 - 2 3 3 E 1 0 3  
4.229Et05 
30 
T A B L E  A.3. C U P I E S  C F  A C T I V A T I O N  PPODUCT E L E M E N T S  I N  O W 0  S P E N T  FUEL 
A S  4 F U N C T I O N  OF DECAY TIME l8ASIS = 1.0 HTHHI  
D I S C H A R G E  1 . 0 Y F  2.OYR 5.OYP 10-OYR 30.OYR 1 0 0 . 0 Y R  300.OYR 1.OKY I O . 0 K Y  1OO.OKY 250.OKY 
2-630E+02 2.479E+Oi 2.3448+02 1.981E+02 1.496E+02 4.869E+01 9.572E-01 1.27CE-05 1.1OOE-22 0 . 0  0.0 0.0 
3-727E-03 0.0  0.0 0.0 0.0 0 . 0  0 .O 0.0  0 . 0  0.0 0.0 0.0 
2 . e 2 7 ~ + 0 0  0.0 0.0 0.0 0 . 0  0 .0  0 .0  0 . 0  0 .O 0.0 0.0 0.0 
7.Oe6E-07 2.103E-07 2.1038-07 2.103E-07 2.103E-07 2.103E-07 2.103E-07 2.103E-07 2-IOQE-07 2.094E-07 2.014E-07 1.887E-07 
3.009E-01 0.0 0.0 0.0 0.0 0 . 0  0 .O 0.0 0.0 0.0 0.0 0.0 
6*484E+OO 1*548E+OC 1.548E+00 1.547E+00 1.546E+00 1.542E+00 1.525E+00 1-49ZE100 1.372E+00 4.617E-01 8.619E-06 1.132E-14 
3.092E+Ol 0 . 0  0.0 0.0 0 . 0  0 . 0  0 . 0  0.0 0 . 0  0.0 0.0 0.0 
3.585EIOO 0 . 0  0.0 0.0 0 . 0  0 .0  0 . 0  0 . 0  0 . 0  0.0 0.0 0.0 
4.68bE+OO 0.0 0.0 0.0 0 . 0  0.0 0 .O 0 . 0  0 . 0  0.0 0.0 0.0 
I.POPE+OC 0 . 0  0.0 0.0 0 . 0  0 . 0  0 .O 0 . 0  0 . 0  0.0 0.0 0.0 
4.994E+02 0.0 0.0 0.0 0.0  0 . 0  0 . 0  0.0 0 . 0  0.0 0.0 0.0 
2.379E+OC 0.0  0.0 0.0 0 . 0  0 .0  0 . 0  0 . 0  0 .0  0.0 0.0 0.0 
4.914E+02 0.0  0.0 0.0 0 . 0  0 .0  0 - 0  0 . 0  0 . 0  0.0 0.0 0.0 
6.939E+01 2.787E-0€ 2-784E-08 2.776E-08 2.761E-08 2.702E-08 2.508E-OB 2.026E-08 9.606E-09 6.523E-13 0.0 0.0 
9.493E+02 1.959E-OC 2.785E-08 2-776E-08 2.761E-08 2.703E-08 2.508E-08 2.021E-08 9.606E-09 6.523E-13 0 . 0  0.0 
3 . 0 8 l E i O  1 1.734E+O C 9.766E-02 Is743E-05 9.866E--12 0 . 0  0.0 0.0 0 . 0  0.0 0.0 0.0 
9.005E+00 1.142E-02 1.142E-02 1-142E-02 1.142E-02 1.142E-02 1.142E-02 1 - 1 4  LE-02 1 -139E-02 1.116E-02 9.072E-03 6.422E-03 
1.250E-01 1.2271-04 3.2OZE-05 3.17lE-05 3.130E-05 2.973E-05 21482E-05 1.481E-05 2.442E-06 2.073E-16 0.0 0.0 
1.403E-03 4.692E-10 4-692E-10 4.692E--LO 4.692E-10 4.692E-10 4.692E-LO 4.69 IE--IO 4.69lE-LO 4.691E-10 4.691E-10 4 .69 lE- I  0 
5-76bE-01 1.103E-01 2.347E-02 4.OlZE-04 1-81  1E-04 1.810E-04 I -809E-04 1.80CE-04 1.795E-04 1.662E-04 7.693E-05 2.131E-05 
1.363E+00 2 . 2 3 0 E - O i  1.087E-03 I.259E-07 3.46LE-14 0 . 0  0.0  0.0 0.0  0.0 0.0 0.0 
I . l 9 1 E + O I  0 . 0  0.0 0.0 0 .O 0 . 0  0 . 0  0 . 0  0 . 0  0.0 0.0 0.0 
9.732E+02 3.530E-lE 3 1 5 3 O E - 1 5  3.530E-15 3.530E-15 3.530E-15 3-530E-15 3.530E-15 3.530E-15 3.530E-15 3.530E-15 3.530E-15 
3.533€+04 3.745E+OC 4.030E-04 5.02lE-16 7.245E-36 0.0 0 .O 0 . 0  0 . 0  0.0 0.0 0.0 
4.200E+04 4.474ECOl 1.990E+01 1.751E+00 310481-02 2.800E-09 0 . 0  0.0 0.0 0.0 0.0 0.0 
6.013E+O3 4.303E+01 31295E+03 1.481E+03 3.905E+02 11894E+OO 1.488E-08 0.0 0.0 0.0 0.0 0.0 
3.245E+04 7.0951+01 6.055E+03 4.077El.03 2.112E+03 L.SZlE+OZ 1.52tE-02 5-7371-14 0 . 0  0.0 0.0 0.0 
1.945E+03 6.626E+01 6-5771+02 6.431E102 6.195E+02 5.3361+02 3.170E+02 7.42€E+OL 5.503E+00 4.763E+00 2.184E+00 C.954E-01 
6 . e 8 6 ~ + 0 2  0.0 0.0 0.0 0 . 0  0 . 0  0 .O 0.0 0 . 0  0.0 0.0 0.0 
Z-€BlE+OZ 5.094E+01 1.804E+01 8.009E-01 4.473E-03 4.298E-12 0 . 0  0.0 0.0 0.0 0.0 0.0 
i . 4 7 7 ~ + o a  0.0 0.0 0.0 0.0 0 . 0  0 .O 0.0 0 . 0  0.0 0.0 0.0 
5.953E-03 2.638E-1 i 1.269E-21 0.0  0.0 0.0 0 . 0  0.0 0 . 0  0.0 0.0 0.0 
9.484E-13 0.0  0.0 0.0 0.0  0 . 0  0 . 0  0 .0  0 . 0  0 .0  0 . 0  0 . 0  
6 . 8 C B E + 0 0  3.823E-02 3.991E-04 1.360E-04 I.207E-04 7-499E-05 1.417E-05 1 - 2 1  ?E-07 7.046E-15 0.0 0.0 0.0 
2.417E+02 I .914E-01 2.671E-03 1.360E-04 1.207E-04 7.501E-05 1.417E-05 1.21 4E-07 7.048E--15 0 . 0  0.0 0.0 
I .213E+0 5 9.292E+0 i 1.789E+O I 1 -270E-0 I 1.269E-0 1 1.268E-0 I 1.268E-0 I 1.26 eE-0 1 1.268E-0 1 1.263E-01 1.2 I2E-0 1 1.133E-0 I 
1.913E+05 2.099E+O3 4.227E+Ol 1.315E+00 1.334E+00 1.377E+00 1*398E+00 I .390E+00 1.360E+00 1.032E+00 1.574E-01 1.079E-01 
L.BIOE+O3 2.589E-02 2.5898-02 2.587E-02 2.585E-02 2.5758-02 2.539E-02 2.4LIE-02 2.124E-02 3.571E-03 6.433E-I I 7.963E-24 
3.946E+02 1.083E-03 1.083E-03 1.083E-03 1.083E-03 1.083E-03 1-083E-03 1.08iE-03 1.080E-03 1.049E-03 7.825E-04 4.803E-04 
7.011E-02 1.112E-04 1.771E-07 1.413E--14 4.312E-16 4.591E-22 5.714E-43 0.0 0.0 0.0 0.0 0.0 
1.938E-03 2.10lE-I1 1.056E-13 1.342E-14 4.312E-16 4.59lE-22 5.714E-43 0 . 0  0.0 0.0 0.0 0.0 
6.934E-02 1 .253E- l l  1.253E-11 1.253E-11 I.253E-11 1.253E-I I  1 - 2 5 I E - I 1  1-252E-11 1.252E-11 1.251E-I1 1.239E-1 1 L.220E-11 
5.769E+01 8.129E-01 3.039E-01 2.738E-02 r.322E-02 l r177E-02  8.034E-03 2.697E-03 5.912E-05 2.753E-26 0 . 0  0.0 
4.W2E+02 8-711E-01 4.447E-01 8-64bE-02 5.649E-03 I.030E-07 216641-29 0 . 0  0.0 0 . 0  0 . 0  0 . 0  
2.344E+04 2.511E+02 8.588E102 3.844E+Ol 7.213E-01 3.827E-01 I -450E-01 9.04CE-03 5.49LE-07 0.0 0.0 0.0 
2.124E+03 1.262E+OI 9.826E+02 4.638E+02 1.327E+02 819048-01 2 -1978-08  0 . 0  0.0 0.0 0.0 0.0 
3.382E+02 3.075E+02 21398E+02 l .L32E+02 3 .238E+O1 2.172E-01 5.362E-09 4.36CE--13 4.366E-13 4.366E-I3 4.366E-I3 4.366E-13 
I -597E-02 1 -654E- 1 4 1 -654E-I  4 1 654E-14 1 -654E- 14 1.654E- 14 1 - 654E-14 1.65 4E- 14 1.654E- 14 1.653E-14 1 -647E-I  4 1.63 BE-1 4 
4.318E-OC 3.6438-15 1.644E-28 0.0  0.0 0.0 0 .O 0.0 0 .0  0 .0  0 . 0  0.0 
1 - 030E-I 9 3 . 0  17E- I C 2.156E-16 7 -864E- I7  1 -464E-17 2.233E-20 1 - 4 1  8E-23 I . 4 1  €E-23 1 -41  8E-23 1.41 5E-23 1 -377E-2 3 1.3 15E-23 
0.0 1.002E-27 4.064E-36 0 . 0  0.0 0.0 0 . 0  0.0 0 . 0  0.0 0.0 0.0 
6.542E-14 1.2281-25 1.406E-35 0 . 0  0.0 0.0 0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0.0 
2.262E-06 1.416E-16 1.086E-16 4.910E-17 1 -309E-17 7.105E-20 6.598E-28 0 . 0  0.0 0.0 0.0 0.0 
8.589E-06 9.571E-05 9 . 4 9 7 6 0 9  9.28LE-09 8.930E-09 7.655E-09 4.465E-09 9.56eE-LO 4.353E-12 2-000E-24 2.OLbE-24 i .045E-24 
3.983E+00 3.143E-01 2.842E-01 2.111E-01 1.305E-01 2.1.76E-02 710071-05 6.987E-12 1.125E-32 0 .0  0.0 0.0 
8.701E+01 1.094E10C 3.842E-01 1.666E-02 8.921E-05 7.529E--14 2.165E-15 2.16EE-15 2.165E-15 2.165E-15 2.165E-15 2.165E-15 
2-?74E+01 4.821E-01 1.453E-02 3.984E-07 9.928E-15 0 .0  0.0 0.0 0 . 0  0 .0  0.0 0 .0  
2.214E+OC 0.0 0.0 0.0 0 .0  0.0 0 .O 0.0 0.0 0.0 0.0 0.0 
2.348E-0 1 2.624E-OC 2.622E-06 2.618E-06 2.61 OE-06 2.580E-06 2 -478E-06 2.20 €E-06 I -473E-06 8.142E-09 2.158E-3 I 0 .0  
2.561E-03 3.6408-17 7.314E-29 0 - 0  0.0 0.0 0 .O 0 . 0  0 .0  0.0 0.0 0.0 
5.368E-06 1.179E-01 1.904E-08 1.138E-09 I.800E-10 1-3171-13 1-3951-24 0 . 0  0.0 0.0 0.0 0.0 
1.929E-08 0.0 0.0 0.0 0.0  0 . 0  0 .O 0.0 0 . 0  0.0 0.0 0.0 
9.641E+00 1.413E-01 2.760E-04 2.052E-06 6.093E--10 2.676E-11 2.676E-11 2-676E-11 2.676E-11 2.676E-11 2.676E-11 21676E-11 
3.5038+03 lS775E+0C 1.495E-02 6.4076-07 4.166E-07 4.166E-07 4.166E-07 4.16CE-07 4.165E-07 4.163E-07 4.134E-07 4.086E-07 
1.638E+02 3.983E+OC 4.407E-01 6.001E-04 4.265E-07 4.166E-07 4.166E-07 4-lbCE-07 4.165E-07 4.163E-07 4.134E-07 4.086E-07 
7.188E+02 1.453E+OC 6.39lE-02 4.048E-05 I .126E-09 8.033E-28 0 . 0  0.0 0.0 0.0 0.0 0.0 
4.681E+02 6.089E-Oi 1.586E-03 4.795E-08 I -995E-08 1.995E-08 1.995E-08 1.99CE-08 1-995E-08 I.995E-08 1.995E-08 1-9951-08 
3.2lOE-02 1.404E-OS 5.001E-11 3.536E-11 1.985E-11 1.969E-12 6.057E-16 5.597E-26 0 . 0  0.0 0.0 0.0 
4.456E-03 1.3881-04 4.545E-06 7.670E-09 7.389E-09 6.55SE-09 5.689E-09 3-20CE-09 4.274E--10 2.464E-21 0.0  0.0 
8.3181-06 2.197E-Oe 2.194E-08 2.185E-08 2.170E-08 2. l lOE-08 1.915E-08 1.451E--08 5.500E-09 2.09eE-14 0 . 0  0.0 
3.162E-13 0.0 0.0 0.0 0.0 0 . 0  0 . 0  0 . 0  0 . 0  0.0 0.0 0.0 
i . 7 1 9 ~ - 0 8  L . ~ I P E - O ~  1 . 7 1 9 ~ - 0 8  1 . 7 1 9 ~ - 0 8  1 . 7 1 9 ~ - 0 8  1 . 7 1 9 ~ - 0 8  L . ~ L S E - O ~  ~ . 7 1 5 E - 0 8  1 . 7 1 9 ~ - 0 8  L.~ISE-OB 1 . 6 8 0 ~ - 0 8  ~ . 6 2 3 ~ - o e  
6.556E-04 1.826E-09 1.826E-09 1.826E-09 1.826E-09 1.82bE-09 I -8ZbE-09 1.82CE-09 1.82bE-09 1.826E-09 1.822E-09 1.816E-09 
4 . 9 1 2 ~ - 0 2  1 . 9 9 6 ~ - 0 (  1 . 9 9 6 ~ - 0 8  i . 9 9 6 ~ - 0 8  1 . 9 9 6 ~ - 0 8  1 . 9 9 6 ~ - 0 8  1.9961-08 1 . 9 9 ~ - 0 8  i . 9 9 5 ~ - 0 8  1 . 9 8 7 ~ - 0 8  i . 9 1 0 ~ - 0 8  i . 7 9 e ~ - o e  
4.477E-02 7.486E-01 1.202E-03 4.973E-06 6.001E-IO 6.904E-11 6.904E-11 6-904E-11 6.902E-11 6.888E-11 6.746E-I 1 6.517E-11 
U 4.691E+05 1.953E+04 1.243E+04 7.021E+03 3.441E+O3 7.409E+O2 3.212E+02 7.734E+01 8.396E+00 6.399E+00 2.472E+00 8.235E-01 
5.057E+02 7.159E-01 4 .3 l lE -03  91393E-10 1.982E-13 1.982E-13 I -982E-13 1.98iE-13 1.982E-13 1.982E-13 1.982E-13 I .982E- I3  
a 
HE 








N A  
MG 




C L  
&R 
I( 
C A  
S C  
T I  
V 
C R  
MN 
F E  
C O  
N l  
cu 
Z N  
G A  
G E  
A 5  
SR 
Y 
Z P  
NE 
MO 
T C  
RU 
R H  
PO 
A G  
C D  
I N  
5 N  
5 8  
TE 
I 
X E  







T B  
D Y  
HO 
E l  
T Y  
Y B  
LU 
HF 



















c o  5 8  
CO 60 
NI 59 
N I  6 3  
ZN 65 
ZR 9 3  
ZR 95 
NB 9 3 1  
NB 9 4  
NE 95 
NO 9 3  
SNL l3  
SNIL9H 
SN123 
T E I Z S H  
S U M T O T  
TOTAL 
s e i 2 5  
TAPLF A.4. CUPIES O F  DPINCIPIL *CT!VATION PPOOUCT YUCLIDES I N  PUR SPENT FUEL 
AS A FUNCTION O F  DECAY T I M E  (BASIS = 1.0 H T H M I  






6 .972~+03  








2.590 E-0 2 
9.166E+02 





6 . r n ~ - 0 3  
4.691 E+05 
I . Z ~ E E - O ~  
1.492E+00 

















5.73 7 ~ - 1 4  
I . 2 6 e ~ - 0 1  





0.0 0.0  0.0 
4.61 rE-01 8.61 ~ E - O C ,  1.132~--13 
1.116E-02 9 . 0 7 2 ~ - 0 3  6 .422~-03  
0.0 0.0  0.0 0 . 0  
0 . 0  0 . 0  0 . 0  0.0 
0 . 0  0 . 0  0 .0  0.0 
0 . 0  0 . 0  0 . 0  0.0 
3.539E-01 0.0  0.0 0.0 
0 . 0  0 . 0  0.0 0.0 
I -2bBE-0 1 Is263E-01 1.21 2E-0 I 1. I33E-0 I 
0.0 0.0 0.0 0.0 
I.205E-01 1,200E-01 I. IS2E-01 1.076E-01 
1.24 OE+ 00 9.1 1 LE- 0 1 4.2 1 9E-02 2.504E-04 
0.0 0.0 0.0 0.0 
2.124E-02 3.571E-03 6.433E-1 1 7.963E-24 
0.0 0.0 0.0 0.0 
0.0 0.0 0 . 0  0.0 
0 . 0  0 . 0  0.0 0 .0  
0 . 0  0 .0  0 . 0  0.0 
0.0 0.0 0.0 0.0 
8.395E+00 6.398E+00 2.472E+00 8.230E-01 
S.ISOE+OO 4 .763~+00  2 . 1 8 4 ~ + 0 0  5.954~-01 




L I  







N I  
M G  





* A  
K 
C A  
SC 
T I  
V 
CP 
Y N  
FE 
co 
N I  
cu 
ZN 
G A  
GE 
A S  
SP 
Y 







A G  
C D  












G O  
T 0  
o v  
ER 
T M  







I R  
PT 
A U  
TL 
PB 





OISCHARGE 1.016 2.OYR 
WATTS OF ACTIVATICN PPODUCT ELEMENTS I N  PWR SPENT FUEL 
A S  A FUNCTlON OF DECAY TIME ( 8 A S I S  = 1.0 MTHH) 
5.OYP 1O.OYR 30.OYR 1OO.OYR 3 0 0 . O Y R  I - O K Y  L O - O K Y  100.OKY 250.OKY 
8.83OE-03 8.348E-OZ 7.892E-03 
3.464E-05 0.0 0.0 
L.054E-01 0 . 0  0.0 
3.425E-0 8 2.524E-10 2 -524E- 1 0 
2.4171-02 0 . 0  0.0 
8.446E-02 4.539E-04 4.538E-04 
1;340E+OO 0 - 0  0.0 
1.024E-01 0 . 0  0.0 
1.953E-01 0.0  0.0 
2.332E-02 0.0 0.0 
I.OZbE+OI 0.0 0.0 
2.247E-02 0.0 0.0 
8.e14E+OC 0.0 0.0 
2.454E-01 3.470E-I1 3.466E-11 
9.622€+00 1.974E-07 2.823E-10 
3.07bE-02 1.721E-01 9.691E-05 
1.593E-01 1-670E-OE 1.670E-05 
1.864E-OC 1.085E-07 1 -070E-07 
1 441 E-0 5 1.896E-I 2 1 * 896E-I 2 
1.963E-03 5.085E-OE l .L l2E-05 
9.767E-03 2-005E-04 1.367E-05 
e.720~-02 0.0 0.0 
I.450E+OL 3.892E-17 3.89ZE-17 
I.OB8ElOl 8.014E-04 8.624E-08 
6.267E+02 2.228E-01 9.908E-02 
1.143E+01 5.930E+QO 4.532E+O0 
1.702E+02 1- 076E+02 9.330EtO 1 
6.669E-03 5.037E-03 L.639E-03 3.2238-05 4.291E-LO 
0.0 0.0 0.0 0 .O 0.0 
0 . 0  0.0 0 . 0  0 .O 0.0 
2.524E-10 2.524E-IO 2.524E- 10 2.524E-10 2.52 4E-10 
0.0 0.0 0.0 0.0 0.0 
4.537E-04 415341-04 4.523E-04 4.485E-04 4.37EE-04 
0.0 0.0 0.0 0 .O 0.0 
0 . 0  0.0 0 . 0  0 .0  0 . 0  
0.0 0.0 0.0 0 . 0  0 . 0  
0 . 0  0 . 0  0.0 0 . 0  0.0 
0 . 0  0 .0  0.0 0 .0  0 . 0  
0.0 0 .0  0.0 0 .O 0.0 
0 . 0  0 .0  0.0 0 .O 0.0 
3.455E-11 3.437E--11 3.364E-11 3.122E-I1 2.522E-11 
2.814E--LO 2.799E--10 2.719E-10 2-542E-LO 2.054E-IO 
1.73OE-08 9.790E-15 0.0 0.0 0.0 
1.670E-05 1.67OE-05 1.670E-05 1.670E-05 1.66SE-05 
I.Ob2E-07 1.048E-07 9.956E-08 8.313E-08 4.96CE-08 
1.896E-12 1.896E--12 1.896E-12 1.896E-12 I.891E-12 
5.590E-07 4.582E-07 4.581E-07 4.578E-07 4.570E-07 
1.583E-09 4.354E--16 0.0 0.0 0.0 
0.0 0.0 0 .0  0 .O 0.0 
3 -892E-17 3.892E-I 7 3.892E- 17 3.892E- 17 3.89 2E- 1 7  
1.075E-19 I.SSOE-39 0 . 0  0.0 0.0 
8.719E-03 I.Sl8E-04 1.394E--13 0.0 0.0 
2.037E+00 5.37lE-01 2.604E-03 2.046E-11 0.0 
6.286E+01 3.257ElOl 2*346E+00 2.353E-04 8.84EE-16 
9.WbE+00 2.942E-01 2.922E-01 2.864E-01 2.770E-01 2.429E-01 1.569E-01 6.041E-02 
1.917E+00 0 . 0  0.0 0.0 0.0 0.0 0.0 0.0 
7.487E-01 1.705E-01 6.32lE-02 2.806E-03 1.567E-05 1.506E-14 0.0 0.0 
5.795E-03 0.0 0.0 0.0 0.0 0 .0  0 .O 0.0 
8.184E-Of 3-674E-15 1.767E-24 0.0 0.0 0.0 0.0 0.0 
a .399~-15 0.0 0.0 0.0 0.0 0.0 0 .O 0.0 
2.BBLE-02 1.318E-09 1.044E-06 1.578E-07 1.401E-07 8.7038-08 1.645E-08 1-40BE--10 
1.378E+00 618771-04 9.877E-06 7.538E-07 616921-07 4.157E-07 7.856E-08 6.72LE-IO 
6.253E+02 4.706E+OC 9.001E-02 1.537E-05 1.474E-05 1.474E-05 1 -474E-05 1.474E-05 
L.O26E+O3 I ~ O O 5 E + O l  2.092E-01 1.307E-02 I.307E-02 1.307E-02 I -305E-02 1.29CE-02 
8.776E+00 2.42IE-06 2+420E-06 2.4191-01 2.416E-06 2-4071-06 2.374E-06 2.281E-06 
Z.O38E+OO 5.433E-07 5.433E-07 5.433E-07 5.433E-07 5.433E-07 5.432E-07 5.428E-07 
2.346E-04 3.72OE-07 5.926E-10 3.174E-18 2.564E-20 2.7291-26 3-3978-47 0.0 
1.090E-05 2.OISE-lE L.Ol3E-lS 1.288E-16 4.136E-18 4.4031-24 5.48lE-45 0.0 
1.866E-04 7.425E--1 C 7.425E-16 7.425E-16 7.425E--I 6 7.425E-16 7 -425E-16 7.42fE-16 
3.767E-01 1.337E-02 4.935E-03 3.548E-04 1.227E-04 1.087E-04 7.421E-05 2.4911-05 
1.34ZE+OO 8-7721-04 2.842E-04 5.504E-05 3.597E-Ob 6.556E-11 1.696E-27 0.0 
4.172E+00 2.123E-01 1.278E-05 2.785E-12 2.844E-16 2.844E-16 2 -844E-I 6 2.844E-16 
5.297E+Ol 1.387E+00 4.583E-01 2.072E-02 1.124E-03 7.668E-04 2.904E-04 1.81 ZE-05 
8.945E+00 3.949E+00 3.072E+OO 1.450E+00 4.149E-01 2.784E-03 6.870E-11 0.0 
2.863E-01 2.587E-01 2.016E-01 9.512E-02 2.722E-02 1.826E-04 4.507E-12 6.535E-17 
7 .876~-01 7.652~-1e 7 .652~-18 7 .652~-18 7.652~--18 7.652~-18 7 .652~-18 7 .652~-18 
6.04OE-09 3.844E-22 1.582E-31 0.0 0 .O 0.0 0.0 0.0 
0.0 1.212E-ZF 4.914E-38 0.0 0.0 0.0 0.0 0.0 
3.421E-IC 2.962E-ZE 3.392E-38 0-0 0.0 0.0 0 . 0  0 . 0  
4.803E--18 3.071E-18 2.194E-18 8.004E-19 1.490E-19 2.271E-22 4.7321-27 6.732E-27 
8. b30E-09 5.464E-20 4.033E-20 1.76IE-20 4.696E-21 2.549E-23 2.367E-31 0.0 
1.752E-08 1.122E-12 1.1 14E-12 1.088E-12 1 -047E--12 8.9751- 13 5.23SE- 13 I .122E-13 
3.960E-02 1.920E-03 1.767E-03 1.379E-03 9.136E-04 1.792E-04 6.259E-07 6.25CE-14 
3.075E-01 9.4251-04 3.3l lE-04 1-4358-05 7.689E-08 9. l i4E-17 2.821E-I7 2.82lE-17 
1.530E-01 3.926E-02 1.184E-04 3-2451-09 8.086E-17 0.0 0 .O 0.0 
7.740E-03 0 . 0  0.0 0.0 0.0 0.0  0 .O 0.0 
I .  O O ~ E - O ~  2. ~ O ~ E - O  e 2 .905~-08 2. ~ O O E - O B  2. ~ ~ Z E - O  e 2. 8 5 9 ~ - 0 8  2.74 EE-08 2.446~- 08 
3.172E-06 7.335E-2C 1.474E-31 0.0  0.0 0.0 0 -0 0.0 
3.564E-I1 0.0  0.0 0.0 0.0  0 . 0  0 .O 0.0 
4.442E-08 2.255E-lC 31188E--11 2.550E-13 2.792E-14 2.042E-17 2.162E-28 0 . 0  
5.710E-02 9.536E-06 1.862E-06 1.3848-08 4.092E-I2 1.618E-13 1 -618E-13 I - 6 1 E E - 1 3  
9.192E+00 7.518E-03 515588-05 2.018E-09 1.235E-09 1.235E-09 1.235E-09 1.23EE-09 
1.13lE+OO 3.54bE-02 3.923E-03 5.343E-06 3.798E-09 3.709E-09 3-709E-09 3.70SE-09 
1.409E+00 3.021E-04 7.8681-06 4.452E-10 3.063E-10 3.0631-10 3.063E-10 3.063E-IO 
3.250E-05 1.990E-12 2.876E-I4 2.033E-14 1.14lE-14 1.112E-IS 3.483E-19 3.2l fE-29 
2.613E-05 8.192E-07 2.681E-08 2.677E-11 2.538E-11 2.3878-81 I ~ 9 5 1 E - 1 1  1.09EE-11 
7.291E-09 6 . 5 I l E - I E  6.502E-12 6.475E-12 6.43lE-12 6.255E-I2 5.676E-12 4.302E--12 
1.553E-LO I -5538-10 I -553E-IO 1.553E-10 1.553E-10 1.5531-10 1.553E-IO 1.553E-LO 
7. U P E - 0  7 3 -780E- 13 3.780E- 1 3  3.788E-13 3.788E-13 3.788E- 13 3 -788E- 13 3.78 €E-I 3 
1.133E-04 5.878E-10 5.878E-LO 5.878E-10 5.878E-10 5.878E-LO 5.878E-I 0 5.87€E-10 
1.435E-03 2.400E-04 3.854E-05 1.594E-07 I -924E-1 I 2.2  13E-12 2 - 2 1  3E-12 2.21 ZE- 12 
2.623€+03 1.346€+02 l.O23E+02 6.678E+OI 3.384E+01 2.6lOE+OO 1.710E-01 7.390E-02 
3.169E+OO 3.235E-01 1.149E-04 1.533E-08 3.177E-13 2.2651-11 0 - 0  0.0 
2.103E-15 0.0 0.0 0.0 0.0 0.0 0 . 0  0.0 
3.705E-27 0.0 0.0 0.0 
0.0 0 . 0  0.0 0.0 
0.0 0.0 0.0 0.0 
2.523E-10 2.513E--LO 2.417E-10 2.265E-LO 
0 . 0  0.0 0.0 0.0 
4.022E-04 1.354E-04 2.527E-09 3.3211-17 
0.0 0.0 0.0 0 . 0  
0 . 0  0.0 0.0 0.0 
0.0 0.0  0 .0  0 . 0  
0 . 0  0 . 0  0.0 0.0 
0 . 0  0.0 0 . 0  0.0 
0.0 0.0 0 . 0  0 . 0  
0.0 0.0  0.0 0.0 
I .196E- l l  8.120E--16 0 . 0  0.0 
9.737E-11 6.612E--15 0.0 0.0 
0.0 0.0 0.0 0.0 
1-666E-05 1.632E-05 1.3271-05 91391E-06 
8.177E-09 6.944E--39 0.0 0.0 
1.895E-12 1.895E-I2 1.895E--12 I.895E-I2 
4.543E-07 4.206E-07 1.947E-07 5.395E-08 
0.0 0.0 0.0 0 . 0  
0 . 0  0.0 0.0 0.0 
3.892E-17 3.892E-17 3.892E-17 3.892E-17 
0.0 0.0 0.0 0.0 
0 .O 0.0 0.0 0.0 
0.0  0.0 0 . 0  0 .0  
0.0 0 . 0  0.0 0.0 
3.2928-02 3.032E-02 1.390E-02 3.79lE-03 
0.0 0.0  0.0 0.0 
0 . 0  0 .0  0 . 0  0 .0  
0.0 0.0 0.0 0.0 
0 . 0  0.0 0.0 0 . 0  
0 . 0  0.0 0.0 0.0 
B.178E-10 0.0 0.0 0.0 
0.0 0.0 3-906E-17 0 - 0  
1.473E-05 1.467E-05 1.409E-05 1.316E-05 
1.265E-02 9.310E-03 4.503E-04 2.162E-05 
1.986E-06 3.338E-07 6.013E--15 7.444E-28 
5.416E-07 5.2608-07 3.924E-07 2.409E-07 
0.0 0.0 0.0 0.0 
0 . 0  0.0 0.0 0.0 
7 -424E-16 7.41 7E-16 7.346E--16 7.23 OE-I 6 
5.460E-07 2.543E-28 0 . 0  0.0 
0.0 0.0 0.0 0.0 
2.844E-16 2.844E-16 2.844E-16 2-8441-16 
1.100E-09 0 . 0  0.0 0.0 
0 . 0  0.0 0.0 0.0 
6.532E-17 6-532E--37 6.532E--17 t.532E-17 
7 .6528-18 7 -  64 SE-10 7.6 19E-I 8 7.56 8E-18 
0.0 0.0 0.0 0.0 
4.732E-27 6.722E-27 4.595E-27 4.387E-27 




8.527E-35 0.0 0.0 0.0 
2 -82  LE-1 7 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
1.632E-08 9.020E-11 2.390E-33 0-0 
0.0 0.0 0 . 0  0.0 
0 . 0  0 .0  0 . 0  0.0 
0.0 0.0 0.0 0.0 
1.618E-13 l.bl8E-13 1.618E-13 1-618E-13 
1.235E-09 1.234E-09 1.225E-09 1 - 2 1  LE-05 
3.709E-09 3.706E-09 3.680E-09 1-6381-09 
0.0 0.0 0.0 0.0 
3.063E-10 3.063E-10 3.063E-10 3.063E-10 
0.0 0.0 0.0 0.0 
1.466E-12 8.451E--24 0 . 0  0.0 
1.630E-12 6.218E-18 0.0 0.0 
0.0 0.0 0.0 0.0 
1.553E-10 1.549E-LO 1.518E-IO 1.466E-IO 
3.788E-13 3.7888-13 3.780E-13 3.767E-13 
5.876E-IO 5.857E- LO 5.675E-10 5.40 I E-1 0 
2.213E-12 2.208E-12 2.163E-12 2.089E--12 
4.60lE-02 3.980E-02 1.430E-02 3.835E-03 
2.82 I E-1 7 2-02 I E-1 7 2 .82  1 E-I 7 
0.0 0 . 0  0 . 0  
0.0 0.0 0.0 






C L  36 
N N  54 
FE 55 
c o  58 
C O  60  
N I  59 
N I  6 3  
Z N  65 
Z R  93  
ZP 9 5  
NB 9 3 M  
N B  9 4  
N B  55 
S N 1 1 9 H  
S N I Z L M  
S N I P 3  
S B 1 2 5  
TEl25H 
SUMTOT 
T C T & L  
4 . 6 .  W A T T S  OF D P I N C l D A L  A C T I V A T I O N  PPODUCT N U C L I D E S  IN PWP S P E N T  FUEL 
A S  A F I J N C T I O N  OF CECAY TIME ( 0 A S I S  = 1 .0  H T H V )  




7.724E to 0 
4. I74E+O I 
I.213E+02 
3 -307E-02 



























1.221 E+O C 





4.530E-04 4.537E-04 4.534E-04 
1.670E-05 1.670E-05 1.670E-05 
9.908E-02 0.719E-03 1.518E-04 
4.532E+00 2.037E+00 5.371E-01 
3.262E-02 7.127E-07 1.217E-I4 
9.327E+O I 6.286E+01 3.257E+0 I 
3.307E-02 3.307E-02 3.307E-02 
2.59lE-01 2.533E-01 8.4408-01 
6.32LE-02 2.806E-03 1.567E-05 
1.474E-05 1.474E-05 1.474E-05 
B.999E-02 6.292E-07 1.608E-15 
3. I53E-06 5.7336-06 9.246E-06 
1.307E-02 L.307E-02 1.307E-02 
I .959E-01 1.323E-06 31381E-15 
4.344E-01 1.957E-02 1.LI8E-04 
1 eI31E-03 1 -085E-03 1.0 1 ZE-03 
2.084E-02 5.809E-05 3.221E-09 
3.072E+00 1.450E+00 4.L49E-01 
2 -0 15E-0 1 9 .5  1 ZE-02 2.72 2E -02 
1.023E+02 6.677E+01 3.384E+OL 
4.523E-04 
L.670E-05 






1 ~ 5 0 6 E -  I 4  
I .474E-05 
0.0 
I . 698E-05  
1.306E-02 
0.0 














































4.OZZE-04 1.354E-04 2.527E-09 3.32LE-17 
I.666E-05 1.632E-05 1.327E-05 9.391E-OC 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
3.278E-02 3.032E-02 I.390E-02 3.79lE-03 
I .LO6E-O4 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
1.473E-05 1.467E-05 1.409E-05 1.316E-05 
0.0 0.0 0.0 0.0 
2.L34E-05 2.126E-05 2.041E-05 1.907E-05 
I -263E-02 9.285E-03 4.298E-04 2.552E-06 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
1.IOOE-09 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
4.601E-02 3.98OE-02 1.430E-02 3.035E-03 
0.0 0.0 0.0 0 . 0  
2.623E+OB 1.346E+Oi I.O23E+02 6.670E+01 3.384E+Ol 2.6IOE+00 I.7LOE-01 7.39CE-02 4.6OIE-02 3.980E-02 1.430E-02 3.835E-03 
34 
TABLE A.7. PbUTONS F P O 9  ACTIVATIIN PPODUCTS I N  PUP SPENT FUEL 
AS A FUNCTION OF CECAY TIME (BASIS = 1.0 U T H M I  
18  GROUP PHOTON PELEASE PATES. PHOTONS/SECONO 
BASIS= ONE METPIC TON OF I N I T I A L  HEAVY HETAL(MTIHM1 
EYEAN 



















3.500E+lS 2.826E+L2 1.673E+l3 9.586E+12 
9.923E+14 7.562E+l I  4.053E+13 1.35BE+13 
4.232E+L4 9.990E+l i  7-545E+L2 3.784EiLZ 
6.25bE+ 1 4  2.546E+ 12 1 -591 E i 1 2  9.889E+L 1 
3.577€+14 9.886E+l1 6.323E+11 3.946E+LI 
2.485E+l4 6.513E+11 3.974E+11 2 - 2 2 8 E l l l  
5.514E+14 3.247E+l i  2.302E+L2 I.O88E+lZ 
4.076E+14 1.693E+LI 1.314E+13 6.206E+l2 
3.453E+15 2.373E+l I  1.695EiL3 7-964E+12 
7.278E+15 1.082E+1 4 2.973E+12 1.664E+ll  
8.70bE+14 5.115E+I 4 4.479E+l4 3.016E+14 
5.103E+I. 4.439E+LC 2.49bE+09 1+500E+08 
2.131E+14 3.276E+OS 2.381E+09 1-599E+09 
4.248E+L3 8.7B9E+O€ 7.346E+05 4.947Ei06 
2.540E+12 4.873E-02 7.826E-03 3.252E-05 
7.9396+09 L.451E-02 2.330E-03 9.672E-06 
7.509E+LI 9.414E-04 I.512E-04 6-276E-07 







3 -2 1 8 E i I  1 
I.779E+12 
2*279E+I  2 
9.679E+10 
1.563E+14 







4.169E+1 I 7.104E+I 0 2. 1 2 E E + 1 0  6.860E+09 
8.153E+10 4.979E+09 1.834E+09 8.937E+08 
3.755E+LO 1.327E+09 71046E+08 5.131E+08 
3.4BOE+lO 7.048E+08 6.32€E+O8 5.962E+08 
1.347E+l0 2.905E+08 2.745E+08 2.6208+08 
5.618E+09 I .295E+08 1.26fE+O8 11234E+08 
3.794EiO9 8.069E+07 7.913E+07 7-702E+07 
1.278E+10 2.885E+08 9.95lE+07 6-079E+06 
1.577E+l0 2.659E+08 8*92SE+07 2.107E+06 
8.876E+ I O  8.765E+I 0 8 .  69 EE+lO 8.483E+ 10 
1.12bE+l3 1.130E+09 1-91 C E i O 4  1.602E+04 
1.162E+O7 4.126E+04 7.70EEtOl 1.662E+00 
5.965E+07 5 -983E i03  1.34 IE-04 3.044E-07 
1.846E+05 1-85 LE+O1 1 - 5 3  OE-07 I -525E-07 
1.23LE-07 1.147E-07 I.122E-07 1.122E-07 
3.346E-08 3.346E-08 3 - 3 4  €E-08 3 -34 5E- 08 
2.167E-09 2.167E-09 2.IbCE-09 2.166E-09 























































TOTAL 1.948EIl6 7.817E+14 5.507E+l4 3.456E+14 1.715Et14 L.IS7E+13 I .679E+l l  1.12CE+ll  9.416E+lO 6.836E+IO 4.007Et09 8.580E+Oe 
MEV/SEC I -123E+ lC  7.552E+14 5.793Ei14 3.851E114 1.977Et14 1.417E+13 7.75EEt10 7.448E+LO 7.234Et10 5-318E+lO 2.475Ei09 2.848E107 
18 GROUP SPECIFIC ENERGY RELEASE RATES, HEV/WATT-SEC 
BASIS= ONE METRIC TON OF I N I T I A L  HEAVY METAL(HTlHM1 
EYEAN 



















5,25OE+07 4.239E+05 Z.510E+05 I.438E+05 
2.481 E+07 1.891 E+O€ 1-01 3E+O6 31394E+05 
I.S87E+07 3.746E+OC 2.829E+05 1-419E+05 
3.597E+07 1.464E+05 9.148E+04 5.686E+04 
3.041E+07 8.403E+04 5.375E+04 3.354E+04 
3.106E+07 8.141E+04 4.967E+04 2+785E+O4 
1.5:9E+08 6.348E+Oe 4.929E+06 2.327E+06 
1.985E+05 1.%4E+07 9.7481+06 4-579Et06 
6. I8bE+09 9. P O L  E+07 2.527EC06 1 - 4 1  5E+05 
I .088E+09 6.393E+OE 5.598E+08 3.770E+08 
8.9301+08 7.767E+04 4.368E+03 2 -625E i02  
4.795E+08 7.372E+02 5+356E+03 3.5971+03 
I.l68E+Oe 2.417ElOl 2-020E+OI  1*360E+OI 
8.889E+O€ I -706E-07 2.739E-08 I s  138E-10 
3.969E+04 71255E-08 1.165E-OB 4.836E-11 
5.256E+Ob 6.590E-OS 1.058E-09 4.393E-12 
9.703E+03 6.549E--10 1.052E-10 4-365E--13 



















6.253E+03 1.066E+03 3.187E+02 1.029E+02 
2.018E+03 I .245E+02 4.58tE+OI 2-234E+01 
1.397E+03 4.978E+01 2.642E+OL 1.924EiOl 
I .967E+03 4.053E+01 3.63 EEIOL 3.428E+OL 
1.145€+03 2.469E+Ol 2.33iE+01 2.227E+OL 
7.023E+02 1.618E+OL 1.582E+Ol 1.542E+Ol 
8.537E+02 1.816E+01 I.781E+Ol I.733E+OI 
4.793E+03 1.082E+02 3.732E+OL 2.28OEiOO 
9.066E+O3 1.529E+02 5.134E+OL 1.2llE+OO 
7.545E104 7.4531+04 7.391E+04 7.210E+04 
1.407Ei07 1 - 4 1  3E+03 2- 394E-02 2.002E-02 
2.033E+01 7.220E-02 1.34EE-04 2.909E-06 
1.342Ei02 I.346E-02 3.017E-IO 6.849E-13 
4.3LOE-13 4.014E--13 3.927E-13 3.925E-I3 
1.673E-13 I.673E-13 1.67 IE-13 I -673E--13 
1.517E-14 I -517E-14 1.517E--14 1.516E-14 
1.509E--15 1.509E-15 1.505E-15 1.509E-15 




2.389E+ 0 1 
1.613E+OL 







6. 835E- I3 
4.1 8bE-13 
3 - 9 1  7E-13 
I .  669E- 13 
I -513E-14 
I -505E-1 5 
1152 LE+O 1 
8.887E-01 
7.780E-01 








5.428E-I  2 
6.694E--13 
4. I 00E-13 
3.837E--13 
I e 6 3  5E- 1 3 
1 -482E-1'4 
I .474€-15 


















TOTAL I.LZ~E+IO 7 .552~+0e  5.793~+08 3 . 8 5 1 ~ t o 8  1.977~+08 1.417~+07 7 .755~+04  7 . 4 4 ~ ~ + 0 4  7 .234~+04  5.318~+04 2 .475~+03  2.848~101 
G A Y  POW 1.8OOE+O3 I.ZllE+OP 9.28bE+Ol 6.173E+01 3.170E+01 2.272E+00 1.243E-02 1.194E-02 1.160E-02 8.525E-03 3.968E-04 4.5658-06 
35 
T L e L E  A.8. GPAUS O F  4CTINIDE ELEMENTS I N  PWP SPENT FUEL 









R N  
FP 
R 1  






A M  
C M  
8 K  
CF 










8.781 E-1 3 
9.668E-16 
























2 . O Y R  5.OYP I O . O Y R  30.0YR 1OO.OYR 
4-806E-01 6.126E-01 8.31 BE-01 1.800E+00 5.169E+00 
3.986E-06 6.706E-Ob 1.056E-05 2.05LE-05 2 -976E-05 
3.3 14E-12 5 -  4791-12 6. 864E- I  2 6.371 E- 12 3.4 I 4E- 12 
1-607E-06 6.079E-06 1.653E-05 6.154E-05 1.688E-04 
2.686E-LO 4.570E-I0 6.634E-IO 1.487E-09 1.4238-08 
3.401E-I 3 1.6031-12 8-7628-1 2 1.392E-IO 3.20CE-09 
3.299E-2 0 3.63OE-20 4.344E-2 0 9.24 LE-20 5.465E-19 
3.217E-12 5-6321-12 8.267E-12 2 . l I lE -LL  I.73LE-IO 
6.788E-16 1.119E-15 1.864E-15 4.988E-15 I.828E--14 
6.012E-08 1.485E-07 3.754E-07 2.444E-06 2.650E-05 
1.470E-08 3.059E-08 5-6931-08 I -608E-07 5.160E-07 
2.563E-03 4.443E-03 7.633E-03 2.106E-02 7-4781-02 
2-931E-04 3.162E-04 3-548E-04 '5.0971-04 I .0531-03 
9-562E+OE 9.562E+05 9.562E+05 9.5628+05 9.563E+05 9.563E+05 
4.428E+O2 4.430E+02 4.440E+02 4.47lE+O2 4.709E+02 5.903E102 
9.106E+O? 9.052E+03 8.901E+03 8*691E+03 8.204E+03 7.857E*03 
1-732E+Oi 2.278E+02 3.761E+02 5.786E102 1 . 0 2 l E + 0 3  I .178E+03 
2.114E+01 1.848E+01 I.b04E+01 I.33OE+OI 6*333E+00 6.4841-01 
L.658E-Oe 2. l IZE-08 1.967E-09 3.768E-11 5.066E-18 L.589E-22 
9.185E-OE 1.154E-07 1.299E-07 1.259E-07 I.L25E-b7 9.41 LE-08 
6.542E-14 2.bOOE-14 1.654E-15 1.678E-17 1.772E-25 0 . 0  
9.660E+OE 9.660€+05 9.660E+05 9.660E+05 9-66OE+05 9.660Ei05 
30 0. OYR 
















8 . 8 3 S E + O Z  





1 . 0 K Y  10.OKY 100.OKY 250.0KY 
2-604Ei01  7.178E+OI 1.528E+02 1.756E+02 
4.871E- 05 I.743E- 04 6. ISJE-04 I.147E-03 
1.974E-12 1.956E-11 I -389E-10 1.8571-10 
7.835E-04 2.290E-01 2.506E+OI 9.886E+01 
1.542E-05 2.306E-02 7.3LOE+00 4.348E+Ol 
6.805E-07 2.914E-05 2.31 1E-04 2.744E-04 
7.808E-17 1.028E-14 2 -323E-13 4-7 I Z E - 1 3  
1 -988E-08 8.51 3E-07 6.752E-Ob 8 - 0 1  BE-06 
8 -430E-13 9.4bOE-1 I 2.117E-09 4.289E-09 
3.093E- 03 1 - 3 2  4E-0 I 1 e 0 5  OE+ 0 0 1-24 7E100 
5.194E-06 4.962E-05 3.2091-00 3.975E-04 
9.534E-01 9.819E+00 7.050E+01 1.091E+02 
7.997E-03 7.559E-02 4.8161-01 5.8871-01 
9.567E+05 9.591E+05 9.634E+05 9.637E+05 
1.419E+03 1.670E+03 l.b22E+03 I .S45E+O3 
7.452E+O3 5.077E+03 6.743E+02 2.98OE+02 
3.385E+02 3.347E+Ol 7.334E-03 1.912E-07 
I . ~ Z ~ E - O L  r .547~-02 4 . 4 9 ~ ~ - 0 4  4.083~-09 
1 -533E-22 1.071E-22 2.970E-24 7.566E-27 
L.659E-08 1.069E-12 L.057E-19 21692E-22 
0.0 0.0 0.0 0.0 
9.660E+05 9.660E+05 9.660E+05 S.b6OE+05 
TABLE A.9. GPAMS O F  OPINCIPAL ACTINIDE NUCLIDES I N  PWR SPENT FUEL 
A S  A FUNCTION O F  OECAY TIME (BASIS = 1 .0  W H M )  
DISCHARGE 1.OVF 2 . O Y R  5.OYP l O . 0 Y R  3 0 . O Y R  100.OYR 300.0VR 1.0KV IO-OKY 1 0 0 . O K Y  2 5 0 . 0 K Y  
U235 7.9588+03 7.958E+OI 7.959E*03 7.959E+03 
U236 3.959E+03 3.960E+03 3.960E+03 3.961E+03 
U218 5.441E+05 9.44LE+O5 9.441Et05 9.44LE+05 
NP237 *.316E+02 4 . 4 2 8 E + O i  4.430E+02 4.440E+02 
PU239 4.939E+03 5.035E+OJ 5.035E+03 5-035E+03 
PU240 2 * 3 0 8 E + O 3  2.308E+O I 2.308E+03 2.3 1 OE+03 
PU241 I .223E+O3 I - I 66E+0 1 1.1 1 1 E+03 9.6 I SE +02 
A M 2 4 1  2.984ElOl 8.723E+O 1 1 - 4 1  8E+02 2.902E+02 
SUNTOT 9.650E+05 9.65LE+OE 9.651E+05 9.651E105 
7.9638+03 7.972E+03 8 . 0 0  lE+O3 8.099E+03 9.205E103 1.271E+04 I.299EiO4 
3.967E+03 3.983E+03 4.03 IE+03 4.  I 8 9 E +  03 5.453E+03 6.22 9E+03 6 .20  I E+03 
9.441E+05 9.441E+05 9.4411+05 9.441EC05 9*44LE+05 91442E+05 9.442E+OE 
4.709E+02 5.903€+02 8.875E+02 1.419E+03 1.670E+03 l.b22E+03 1.545E+03 
5.031E+O3 5.022E+03 4.994E+03 4.900E+03 3.819E+03 2.893E+02 3.043E+00 
2.3llEs03 2.301E+03 2.25?E+03 2.092E+03 8.057E+02 5.779E-02 2.515E-06 
2.886E+02 9.928E+OO 8.51 GE-04 I .8bOE-04 8.928E-05 5.802E-08 2.822E-13 
9.358€+02 1.093E103 8.00EE+02 2.605E+02 2.821E-03 1.7421-01 8.924E-12 
9.65LE+05 9.651E+05 9 - 8 5  1E+05 9.65lE+05 9.651E105 9*650E+05 5.650E105 




TAELE A.10. CUPIES OF ACTINIDE ELEMENTS I N  PWP SPENT FUEL 
A S  A FUNCTION OF DECAY TIME (BASIS = 1.0 M T H N l  
OlSCHARGE I -OYF 2.OYR 5.OYP 10.OYR 30.OYR 100.OYR 300.OYR 1.OKY 1O.OKY 1OO.OKY 250.OKY 
T L  
-8  
8 1  
P O  
A T  
R N  
FR 
RA 






C Y  
0 K  
C F  
E S  
TOTAL 






































































6.524E-04 9.758E-04 1.613E-03 
1.815E-02 2.714E-03 4.485E-03 
1.815E-01 2.714E-03 4.485E-03 
2.977E-02 4-452E-03 7.357E-03 
1.814E-01 2+714E-03 4.485E-03 
6.098E-0€ 6.780E-08 8.900E-08 
I .815E-01 2.714E-03 4.485E-03 
7-3041-07 I.117E-06 2.272E-06 
3.366E-01 3.375E-01 3.393s-01 
6.303E-01 6.304E-01 6 .3 l lE-01  
1.754E+OC 1.760E+00 1.777E+00 
1.740E+OI I.740E+OL 1.7401101 
l.233E+O E 1.177E+05 1.023E+05 
3.241 E+O 2 5.11 5E+O2 1-02 IE+03 
9*738E+01 3-l8OE+03 I.293E+03 
7.636E-05 3.462E-05 3.225E-06 
4.017E-OC 3.688E-06 2.867E-06 
1.286E-10 4.8508-11 3.086E-12 
1.334EcOC 1.214E+05 I .046E+05 
~ . 1 6 2 ~ - o e  s . ~ ~ z E - o ~  S . ~ ~ S E - O B  








































9.053E-04 2.4838-04 3.777E-04 3.91 7E-03 
2.71 7E-03 9.73 SE-04 6 -61 9E-03 2.820 E-01 
2.717E-03 9.735E-04 6-619E-03 2.820E-01 
4.434E-03 I .482E-03 9.677E-03 4.126E-01 
8 -800E-07 8.0876-06 1.257E-04 I -655E-02 
2.702E-03 71566E-04 3.436E-03 1.346E-01 
1-395E-06 9.607E-06 1.309E-04 1.660E-02 
2-703E-03 7-647E-04 3.562E-03 1.51 LE-01 
3 -822E-05 1- 182E-04 5.01 4E-04 2.01 2E-02 
3.3871-01 3.39CE-01 3.524E-01 5.258E-01 
7.343E-01 9.442E-01 I.319E+00 1.499E+00 
2.190E+00 2.501E+00 2.593E+00 2.681E+00 
I .734E+01 1.7ZIE*Ol 1.654E+Ol 7.852E+00 
2.956E+03 1-05 ZE+03 7-844EC02 4.229E+02 
3.7741+03 2.767E+03 9*101E+02 6.684E+00 
3.652E+Ol 8.63CE-01 7.638E-02 1.582E-02 
6.183E-16 6.13 4E- 16 5.966E- I 6  4. I 6BE- I6 
3.923E-07 2-56CE-07 6.519E-08 1.698E--12 
0.0 0.0 0.0 0.0 








































Z . ~ ~ S E - Z O  
TABLE 41.11- CUPIES O F  PPINCIFAL ACTINIDE NUCLIDES I N  PUR SPENT FUEL 
A S  A FUNCTION O F  DECAY TIME (BASIS = 1.0 M T H M I  
DISCHARGE 1.OYE 2.OYR 5.OYP 10-OYR 30.OYR 100.OYR 3OO.OYR 1.0KV 1O.OKY 100.OKY 250.OKY 
2.615E-07 6.775E-07 1.062E-06 2-ZLOE-06 4.112E-06 I r l 6 l E - 0 5  31723E-05 I . 0 9 € E - O 1  
1.53lE-07 5.162E-O€ 5.312E-08 5.845E-08 6.995E-08 1.488E-07 8.8OOE-07 8.087E-06 
4.589E-IO 1.052E-05 2.056E-09 8.8OIE-09 3.929E-08 6.253E-07 1.441E-05 2.0921-04 
2.623E-07 6.794E-07 1.065E-06 2.216E-06 4.124E-06 1-164E-05 3.734E-05 1-10 1E-04 
4.637E-10 1.052E-OS 2.057E-09 8.802E-09 3.929E-08 6.253E-07 1.4418-05 2.092E-04 
2.623E-07 6.794E-07 1.065E-06 2.216E-06 4.124E-06 1-164E-05 3.734E-05 1.101E-04 
1.529E-07 5.162E-OE 5.312E-08 5.845E-08 6.9958-08 1.488E-07 8.800E-07 8-0878-06 
1.385E-08 2.602E-O€ 4.259E-08 1.189E-07 3.364E-07 213851-06 2.619E-05 2 - 6 1  E - 0 4  
2.576E-IO 7.184E-10 1.4931-09 7.142E-09 3.929E-08 6.253E-07 1.44iE-05 2.092E-04 
0.0 5.OSOE-Oe 5.197E-OB 5.719E-08 6.844E-08 1.456E-07 8.610E-07 7.911E-06 
2.623E-07 6.7941-07 1.06SE-06 2.216E-06 4.1241-06 1.1641-05 3.734E-05 1.101E-04 
1.529E-07 5.162E-O€ 5.312E-08 5.845E-08 6.995E-08 L.488E-07 8.800E-07 8.087E-06 
2.623E-07 6.794E-07 1-065E-06 2.216E-06 4.124E-06 1.164E-05 3.734E-05 1.101E-04 
1.385E-0€ 2.602E-OE 4.2608-08 1.190E-07 3.364E-07 2.385E-06 2.620E-05 2.61 E-04 
1.529E-07 5.162E-Oe 5.312E-08 5.845E-08 6.995E-08 1.488E-07 8-8008-07 8-0871-06 
2.623E-07 6.794E-07 1.065E-06 2.216E-06 4-124E-06 1.164E-05 3.7341-05 1.10lE-04 
1.597E-07 5 . 1 6 2 E - O E  5.312E-08 5.845E-08 6.995E-08 1.4881-07 8.800E-07 8.087E-06 
1.384E-08 2.602E-Oe 4.260E-08 1 -190E-07 3-364E-07 2.385E-06 2.620E-05 2.61 4E-04 
1.529E-07 5.162E-OE 5.312E-08 5.845E-08 6.995E-08 1-488E-07 8.800E-07 8.087E-06 
2.935E-07 6.7881-07 1.0631-06 2.214E-06 4-120E-06 1.163E-05 317341-05 I - lOLE-04 
2.697E-07 6.70lE-07 1.050E-06 2-186E-06 4-067E-06 1.148E-05 3.682E-05 I.OB€E-04 
5.025E-08 5.162E-OE 5.312E-08 5.845E-08 6-995E-08 1.488E-07 8.8001-07 8.087E-06 
2.308E-05 3.321E-OE 4.34lE-05 7-435E-05 1.271E-04 3.517E-04 1.273E-03 4.4901-03 
7.376E-01 1.721E-02 1.721E-02 1.721E-02 1.721E-02 1.722E-02 1.724E-02 1.730E-02 
3. 178E-0 1 3.175E-0 1 3. I75E-01 3. I75E-01 3. I75E-0 I 3.175E-0 1 3.175E-0 1 3.17 EE-0 1 
1.2341-05 I.277E-05 1.314E-05 1-423E-05 1-605E-05 2.323E-05 4-879E-05 1.2ISE-04 
2.94LE-0 1 3.123E-0 1 3.124E-01 3.13lE-01 3.1538-01 3.320E-01 4.163E-01 6.26 CE-01 
3.2251-01 3.175E-01 3.175E-01 3.175E-01 3.175E-01 3.175E-01 3.175E-01 3.17fE-01 
1.366E-05 1.516E-OE 1.667E-05 2.092E-05 2.778E-05 5.6028-05 1.703E-04 6.307E-04 
1.1231+00 l.L29E+OO 1.136E+00 1.156E+00 1.188E+00 1.305E+00 1.5941+00 1.90tE+00 
I.72IE-02 1.72IE-02 1.721E-02 1.721E-02 1.721E-02 1.722E-02 I .724E-02 1.73OE-02 
2.563E-01 2.563E-01 2.563E-01 2.563E-01 2.564E-01 2.567E-01 2-578E-01 2.6OSE-01 
3.175E-01 3.175E-01 3.175E-01 3.175E-01 3.1751-01 3.175E-01 3.175E-01 3.17EE-01 
3.044E-01 3+123E-01 3.124E-01 3.131E-01 3.153E-01 3.320E-01 4.163E-01 6.262E-01 
2.207E+07 1.707E+OI 1.707E+OI 1.706E+01 1.706E+Ol 1.702E+OI 1.691E+OI l.BICE+OL 
2.185E+03 2.348E+01 2.362E+03 2.315E+03 2.226E+03 1.901E+03 1.095E103 2.264E+02 
3.072E+02 3.131E+02 3.13lE+02 3.131E+02 3.13OE+02 3.129E+02 3.1231+02 3.1OEE+02 
5.2601+02 5.261E+Oi 5.262E+02 5.265E+02 5.268E+02 5.272E+02 5-246E+02 5.1371+02 
I.Z6IE+05 1.201E+OE l . I45E+05 9.91OE+04 7.790E+04 2.974E+04 1.023E+03 817718-02 
1.758E+O0 1.758E+00 1.758E+00 1.758E+00 1.758E+00 1.758E+00 I .758E+OO 1.757E+00 
L.O24E+O2 2.995E+Oi 4.870E+O2 9.963E+O2 1.692E+03 3.213E+03 3.753E+03 2.74SE+03 
I.705E+01 1.707E+01 1.707E+Ol I.706E+01 1.706E+01 1.702E+OI 1.691E+01 1.660E+OI 
3.867E+04 8.2551+03 1.752E+03 1.969E+01 2.973E+00 2.7061+00 I .967E+00 7.900E-01 
1.526E+03 1.469E+01 1.414E+03 I .26OE+03 1.041€+03 4.841E+02 3.32 LE+OI 1.573E-02 
2.224E+07 1.334E+05 1.214E+05 1.046E+05 8.374E+04 3.622E+04 6.782E+03 3.83SE+03 
1.38s~-oe Z . ~ O Z E - O ~  b .259~-08 1.189~-07 3 .364~-07 Z . ~ S E - O ~  2.619~-05 z . e14~- -04  
~ . ~ I I E - o ~  Z . ( ~ O ~ E - O E  * .258~-08 1 .189~-07 3 .363~-07 2.384~-06 2 .619~-05 2.611~-04 
L . ~ ~ E . E - O ~  ~ . 6 0 2 ~ - o e  4.260~-08 i . 1 9 0 ~ - 0 7  3 .364~-07 z . ~ ~ ~ E - o B  ~ . ~ Z O E - O S  2.61 4 ~ - 0 4  
3.746E-04 
I -257E-04 
3 -058E- 03 





1 - 0 5  9E- 03 
3.058E- 03 
1 -230E-01 
3.058E- 0 3 
3.757E-04 






























3-570E-03 2.2 76E-02 
1.655E-02 3.74OE-0 I 
1-31  OE-01 1.039E+O 0 
I.309E-01 I.O39E+00 






1.310E-01 I .039E+O 0 
I .655E-02 3.740E-0 1 
3.5701-03 2.276E-02 
I.655E-02 3.74OE-01 
1.31 OE-01 1 -039E100 
I .655E-02 3.740E-01 
3.570E-03 2.276E-02 
3.521E-03 2.244E-02 
1.655E-02 3.740E-0 1 
I -683E-01 L.O34E+00 
I.990E-02 2.74 8E-0 2 
3.175E-01 3.176E-0 1 
3.569E-03 2.276E-02 
1.178E+OO L.l44E+O 0 
3. I75E-01 3.176E-0 1 
4.816E-02 4.098E-01 
1.942E+00 1.576E+00 
1.990E-02 2. 748E-02 
3.529E-01 4.032E-01 
3.17E.E-01 3.1 76E-0 I 




































2. I76E-0  I 
1.090E100 
1.554E+OI 6.674E+00 1.462E-03 3.812E-08 
9.667E-01 1.164E-I9 0 .0  0.0 
3.047E+02 2.375E+02 1.799E+01 2.390E-01 
4.769E+02 1.837E+02 1.317E-02 5.732E-07 
1.917E-02 9.202E-03 5.9808-06 2.9081-11 
1.755E+00 1.727E+00 1.470E+00 1.124E100 
0.945E+02 9.684E-03 5.980E-06 Z.064E-1 I 
1.554E+Ol 6.674E+00 1.462E-03 2.812E-08 
3.246E-02 4.891E-20 0.0 0.0 
5.742E-I1 5.738E-11 5.734E--11 5.727E-11 




WATTS OF ACTINIDE ELEMENTS I N  P I P  SPENT FUEL 
AS A FUNCTION OF DECAY T I M E  (BASIS = 1.0 HTHMI 
T L  
" 0  
0 1  




R A  
4 c  
TH 




A M  
C M  
B K  
CF 





















P O 2 1 8  























OISCHARGE 1 . O Y f i  2 . O Y R  5.0167 1 O . O Y R  3 0 . 0 Y R  1OO.OYR 3 0 0 . O Y R  1.OKY l O . 0 K Y  100.OKY 250.OKY 
6.149E-06 I . 5 3 4 E - O E  




2.762E-0 I 6.889E-0 E 
5 .9 l IE-04 2.016E-OS 
2.496E-0 I 6.228E-0 E 




5.5448+04 5 - 0 9 0 E - 0 2  
4.962E+02 1.076E+02 
3.428E102 I .  050E+01 
9.883Ec01 6.150E+01 
3.209E-06 5.650E-08 
2.295E-0 7 1 * 975E- 0 7 
2.307E- I O  4.782E-1 i 
1.176 E+O 5 1.797E+0 i 
2.294E-05 3.791E-05 4.745E-05 4.377E-05 2.242E-05 
5.169E-06 8.542E-06 1.069E-05 9.892E-06 5.224E-06 
4.618E-05 7.632E-05 9.557E-05 8.847E-05 4.674E-05 
2.032E-04 3.358E-04 4.203E-04 3.882E-04 2.019E-04 
2 m267E-0 9 2.494E-09 2.98 5E-09 6 ~ 3 5 0 E - 0 9  3.755E-08 
I . 0 3 0 E - 0 1  1.703E-04 2.132E-04 1.970E-04 I.026E-04 
2.088E-09 2.335E-09 2.847E-09 6. L6OE-09 3.530E-08 
9.315E-05 1.539E-04 1-9271-04 1.780E-04 9.265E-05 
2.371E-09 3.Ll4E-09 4.439E-09 1.083E-08 4.883E-08 
2.282E-04 2.870E-04 3.255E-04 3.18OE-04 2 - 6 1  IE-04 
2.285E-03 2.2868-03 2.291E-03 2.329E-03 2.521E-03 
4.838E-02 4.897E-02 4.989E-02 5.322E-02 6.1501-02 
5.090E-02 5.091E-02 5.095E-02 5.138E-02 5.366E-02 
1.079E+02 1-059E+02 1.023E+O2 9.004E+Ol 6.232E+O1 
1.673E+OL 3.365E+Ol 5.675E+Ol 1.073E+02 1.252E+O2 
5.200E+OI 4-459E+OI 3.683E+OI 1.72OE+OI I.213E+00 
2.565E-08 2-390E-09 4.5768-11 I.046E-I7 4-29CE-18 
1.755E-07 1.26bE-07 0.548E-08 3.943E-08 L-BOOE-08 
1.904E-12 L.PLlE-I3 1.229E-I5 I.298E-23 0.0 
1.767E+02 I.84ZE+02 1.960E+02 2.146E+02 1.889Et02 
3.58 IE-06 
1 - 9 5  4E- 06 









7.05 CE- 02 
5.92EE-02 
3.31 2E+01  
9.184€+01 
3-40 e ~ - a 3  









I * I70E-04 
4 .BbdE-Ob 









4 144E- 18 
2 -998E-09 
0 r O  
5.469E+OI 
1.640E-05 2-009E-04 





6-3891-04 1 ~ 4 4 3 E - 0 2  
3.921E-03 3- 1 O7E-0 2 
5.798E-04 1.308E-02 
5.537E-03 4.1 6bE-02 
4.356E-03 4.857E-03 
7.54e~-az 7.70 LE-o 2 
5.21 3E-02 3.497E-0 2 
1.309E+Ol 5.983E-0 1 
2.149E-01 4.720E-05 
5 - 2 1  8E-04 2.066E-07 
2.896E- 18 8.03 OE-20 
6.067E-I4 4.294E-I9 
0.0 0.0 





















T A K E  A.I~. W A T T S  CF PPINCIPLL ACTINIDE NUCLIDES IN Q W R  SQENT FUEL 
A S  A FUNCTION OF DECAY TIME (BASIS = 1.0 HTHM) 
DISCHARGE 1 . O Y E  2 . O Y R  5 . O Y P  I O . 0 Y R  30.OYR 1 0 0 . O Y R  3 0 0 . 0 Y R  1 . 0 K Y  1 0 . 0 K Y  100.0KY 250.OKY 
1-761E-10 5.936E-I1 6.109E-11 6.722E-11 0.044E-11 1.711E-10 1.012E-09 9.300E-09 1.4.6E-07 
4.417E-1 I 8.297E-11 1.358E-10 3.793E--10 1.073E-09 7.605E-09 8.353E-08 8.33E.E-07 9.754E-06 
1-069E-I2 2.427E-12 4.742E-12 2.030E-I1 9.06lE-11 1.442E-09 3.322E-08 4.824E-07 7.051E-06 
6.4276-10 2.170E-LC 2.233E-10 2.457E-10 2 . 9 4 1 E - L O  6.256E-10 3.?00E-09 3.40OE-08 5.285E-07 
1.775E-IO 3.334E- IC 5.459E-IO 1.524E-09 4.311E-09 3.056E-08 3.357E-07 3-350E-06 3.920E-05 
8.259E-12 2.303E-11 4.785E-1 1 2.289E-10 1.260E-09 2.005E-08 4.618E-07 6.70lE-06 9.803E-05 
0.0 2.556E-05 2.630E-09 2.894E-09 3.463E-09 7.368E-09 4.357E-08 4.004E-07 6.22SE-06 
8.4lOE-IO 1.208E-OS 1.577E-09 5.522E-09 1.561E-08 1.107E-07 I . 2 1 6 E - 0 6  1.212E-05 1.420E-04 
1.171E-08 3 . 0 3 3 E - O E  4.754E-08 9.893E-08 1.841E-07 5.195E-07 1.667E-06 4.91 4E-06 1.677E-05 
5.019E-10 9.429E-IC 1.544E-09 4.31lE-09 I.219E-08 8-643E-08 9.493E-07 9.472E-06 I.109E-01 
6-524E-09 2-203E-05 2.267E-09 2.494E-09 2.985E-09 6.350E-09 3.75CE-00 3.b51E-07 5.365E-06 
4.590E-IO 8.622E-IC I .LIZE-09 3.942E-09 1.115E-08 7.904E-08 8.68lE-07 8.66 iE-06 1 - 0 1  4E-04 
5.901E-09 1.992E-05 2.050E-09 2.256E-09 2.700E-09 5.7431-09 3.396E-08 3.121E-07 4.852E-06 
9.339E-OS 2.419E-Oe 3.792E-08 7.091E-08 1.460E-07 4.144E-07 I -330E-06 3.920E-06 I -338E-05 
3.996E-10 7.513E-1 C 1.230E-09 3.435E-09 9.714E-09 6.887E-08 7.565E-07 7.54EE-06 8.833E-05 
5.341E-05 I.803E-05 1.856E-09 2.042E-09 2-4441-09 5.1981-09 3.074E-08 2.82CE-07 4.392E-06 
9.042E-09 2-446E-Oe 3.833E-OB 7.976E-08 1.48bE-07 4.189E-07 1.344E-06 3.962E-06 I -352E-05 
1.537E-09 I.579E-05 1.625E-09 1.780E-09 2.140E-09 4.552E-09 2.692E-00 2.474E-07 3.846E-06 
6.531E-07 9.399E-07 1.228E-06 211041-06 3.597E-06 9.953E-06 3.602E-05 I.270E-04 a.766E-01 
3.719E-07 3.848E-07 3.958E-07 4.287E-07 4.836E-07 7.028E-07 1 -470E-06 3.66lE-06 I -132E-05 
6.675E-04 7.088E-04 7.0911-04 7.107E-04 7.157E-04 7.5361-04 9.448E-04 1.421E-03 2.271E-03 
1-594E-03 1.569E-03 1.569E-03 1.569E-03 1.569E-03 1.569E-03 1.569E-03 1.56SE-03 1.569E-03 
3.970E-07 4.406E-07 4.846E-07 6.081 E-07 8.077E-07 1.628E-Ob 419508-06 I -833E-05 9.359E-05 
3.234E-02 3.253E-Oi 3 2 7 2 E - 0 2  313291-02 3.422E-02 3.7588-02 4.592E-02 5-48SE-02 5-714E-02 
4-5078-04 4.507E-04 4.507E-04 4.507E-04 4.508E-04 4.509E-04 4.515E-04 4.531E-04 4.586E-04 
6.942E-03 6-9421-02 6.943E-03 6.944E-03 6.946E-03 6.955E-03 6.984E-03 7.067E-03 7.345E-03 
8.054E-03 8.054E-02 8.054E-03 8.054E-03 8.054E-03 8.054E-03 8.054E-03 8.054E-03 8.054E-03 
9.302E-03 9.544E-02 9.540E-03 9.570E-03 9.637E-03 I.015E-02 I -272E-02 L.914E-02 3.058E-02 
5.336E+04 4. L26E-02 4,126E-02 4.125E-02 4.123E-02 4-115E-02 4.088E-02 4 . 0 1 i E - 0 2  3.757E-02 
7.243E+OI 7.780E+Ol 7,028E+OL 7.674E+Ol 7.377E+Ol 6.300E+OL 3.627E101 7.502E+00 3.204E-02 
9.466ElOO 9.649E+OC 9.649Et00 9.648€+00 9.647E+00 9.bb2E+00 9.624E*00 9.572E+00 9-3908+00 
I .630E+0 I 1.638E+Ol 1.639E+Ol 1.639E+01 I.640E+Ol I .  642E+01 1.633EIOI I.595E+01 1.405E+Ol 
3.908EiO 0 3.72 5E +O 0 3.54 9E t00  3.072E+00 2.41 5E+00 9.22 I E-0 I 3.172E-02 2.7 I SE- 06 5 -943E- 07 
5.191E-02 5.191E-02 5 r l9LE-02  5.191E-02 5.191E-02 5.191E-02 5.19OE-02 5.18SE-02 5.182E-02 
3.403E+00 9.949E+00 11618E+OI 3 . 3 0 9 E + O l  5.619E+01 1.067E+02 1.247E+02 9 .130E+OI  2.971E+OL 
5.480E-01 5-487E-01 5,487E-01 5.485E-01 5.483E-01 5.473E-01 5.437E-01 5.33CE-01 4.996E-01 
4.493E+OI 9.590E+OC 2,03bE+00 2.287E-02 3.454E-03 3.144E-03 2.285E-03 9.17SE-04 3.772E-05 
5.408E-01 5.279E-01 5,152E-01 4.78QE-01 4.241E-01 2.607E-01 4.752E-02 3.667E-04 I -48 lE-11 
5+336E+01 5r130E+Ol  4,945E+OL 4.408E+01 3.64OE+OL 1.693E+OI 1.162Et00 5.502E-04 2.008E-12 
5*357E+04 1.797E+Oi l r767E+O2 1.842E102 1.960E+O2 2.146E+02 I .888E+02 1.251E+02 5.469E+01 
1.046~-oe Z . ~ L O E - O ~  4.248~-08 8.839~-08 1.645~-07 4.642~-07 1.489~-06 4.391~-06 I . 4 9 8 ~ - 0 ~  
I.O~BE-OE ~ . ~ I ~ E - o E  4.419~-08 9.195~-08 L.~IIE-O~ 4 .829~-07 I . s ~ ~ E - o ~  4.5611-06 I . S S ~ E - O ~  
1.903E-05 4.301E-04 
4. I76E-04 3-313E-03 
3.019E-04 213951-03 









1.48 LE-04 9.443E-04 
4.340E-03 3.443E-02 
6.387E-04 1.443E-02 
1 - 2 7  LE-04 8.103E-04 
3.782E- 03 3.000E-0 2 
5.781E-04 I . 3 0 6 E - 0 2  
1.285E-04 8.191E-04 





1.400E-03 1 - 1 9  LE-02 
5.59.E-02 1.510E-02 




1 - 6 1  3E- 02 3.53 5E-06 




5. IOOE-02 4.341E-02 
3.217E-04 1.986E-07 
2.145E-01 4-700E-05 
5.683E-23 0 . 0  
0.0 0.0 
2-007E-12 2.006E-12 








































2 . 0 0 3 E - I 2  
E.868E-0 1 
e.38 1e-04 
1.176E+05 1-797E+Oi I .767E+OZ I.842E+02 1~96OE+O2 2.146E102 1.889EtOZ 1.25 IE+O2 5.469E+OI I.347E+Ol 1.028E+00 C.883E-01  
38 
TAeLE A.14. PHOTONS FPOM ACTINIDES I N  PWP SPENT FUEL 
A S  A FUNCTION OF DECAY TIME (BASIS = 1.0 M T H M )  
18 GROUP PHOTON PEAEASE PATES, PHOTONWSECONO 
BASIS= ONE M E T R I C  TON OF I N I T I A L  HEAVY METALIMTIHM) 
2.OYR 5.OYR 1 O . O Y R  30.OYR 1 0 0 - O Y R  300.OYP l . O K Y  1 0 - O K Y  
EUEAN 
OISCHAPGE 1.01 
I . C O O E - 0 2  1.173E+lE 8-235E+1 
2.500E-02 51217E+16 2.941E+L 
3.750E-02 7 .573EILt  2.458E+I 
5.75OE-02 6.807E+lb 4.152E+l 
8 . C O O E - 0 2  5.250E+l7 5.877E+l 








2 - 7 5  OE + 00 
3.SOOE+00 










9.571 E+07 5.21 lE+O7 
6.452E+07 5.304E+07 
4.977E+07 2*715E+07 
2.129E+07 I . l61E+07 
2.449E+06 1.338E+06 
2.821 E+O C 1.538E+ 0 C 
Z . ~ ~ Z E + I Z  I . O ~ * E + O ~  
4.4291+13 3.642€+13 3.962E+13 4.557E+13 4.175E113 2.81 E+13 1+137E+l3  1.916E+12 
4.695E+11 9.461E+11 1.597E+lZ 3.020E+12 3.525€+12 21586E+12 8.513E+lL 1.229E+lO 
1.679E+11 1.798E+11 2 . 2 8 8 E + l l  3.333E+11 3-552E+11 2.62OEILL I.I32E+ll 2.158E+LO 
6.732E+12 I .374E+13 2 -33  1E+I  3 4.4i4E+ 13 5.167E+13 3 . 7 8 Z E l l 3  I .233E+13 1-483E+lO 
5&73E+11 5.853E+lI  5 .817E+l l  5.655E+L1 5.285E+Il 5.011E+ll 4.601E+11 21122E+11 
4.792E+ll  4.712E+11 4.60SE+11 4 .234E+l l  3 .603E+l l  3.28tE+11 2.921E+11 I - 2 6 1 E + L I  
3.805E+LL 











3.682E+lL 31505E+l1 2 .974E+I l  2.266E+LI 2 . 0 6 7 E + l I  
2.6838+10 2.715EllO 21796E:+10 2.918E+IO 3 . 1 3 S E + l O  
7.629E+08 9.553E+O8 1.337E+09 1.437E+09 1.14SE+09 
7.904E+08 7.981E+08 7.701E+08 6.314€+08 4.314E+08 
3 .5641 +08 3.326E+O 8 2.67 I E+08 1-88 1 E+08 1 - 31 OE+O8 
7.8&4E+07 6.96 OE+O 7 4.3 15E+07 1 - 9 1  4E+O7 1-70 ;E +07 
3.510E+07 2.915E+07 1.414E+07 I .9983+06 1.759E+06 
7.687E+07 8.764E+07 7.343E+07 3.438E+07 5.41 OE+06 
1.830E+07 1.520E+07 7.357E+E6 9.832E+05 4-795E+05 
7.828E+06 6.500E+O6 3.143E+06 4.161E+05 2 . O l C E + 0 5  
9.0241+05 7.492E+05 3.619E105 4.743E+04 2.28EE+04 












2 -40  bE+03 
1 0 0 . 0 K Y  250.OKY 
.300E+11 
.914E+I 0 













9-3578+04 3.74 1E+04 
1.0738+04 4.305E+03 
1*233E+03 4.953E+02 
2 .277Et l  1 
2 .201E*10 
















2.655E+lE 8 . 8 5 4 E + l I  5.313Ecl3 5.274E+l3 6 .617Ei13 9.448E+13 9.844E+13 6.98EE+13 2.564E+13 2.425E+12 4.59OE+l 1 E .109E+l I  
2 . 1 7 7 E I I 7  I.7OlE+LP 1.277E+12 1.570E+12 2.181E+12 3.496E+12 3.852E+12 2.81CE+12 1*038E+12 1 .028E+l l  9 .157El lO I .O96E+l l  
18 GROUP SPECIFIC ENERGY RELEASE RATES. MEV/WATT-SEC 
BASIS= ONE METRIC TON O F  I N I T I A L  HEAVY METALCMTIHM) 
EUEAN 




5 -75  OE-02 
8.5008-02 
1 - Z S O E - 0 1  
2.250E-01 
3.750E- 01 











G A Y  POW 
1.759E+IO 1.235E+OC 











2.153E+02 1. L72E+OE 
I .774E+02 1*459E+Oi 
1.74ZE+Oi 9.502E+O 1 
1.0651+02 S-B06E+O1 
1.714E+OI 9.363E+00 












2 -98  1E+01 
3.95EE+00 
1.68OE+00 
1.00 E E i O O  
I -59SE- 0 I 
2-86 4E-02 












7 878E+ 0 I 
2.35 5E+ 0 I 
I .824E+00 
I.621E+00 




3.073E+OZ 6-785EIO 2 
8.092€+02 5.558E+O 2 
8.527€+02 9.079E+02 
11803€+04 4.229E+03 
1.577€+04 I .32lE+O3 
1.95€€+04 5.831E103 
1.073€+04 1.429E+04 
1.766€+03 I .26LE+04 
6.931E+02 4.61 OElO3 







1 -3S6E-02 5.448E-03 
1 -41  €E+03 
E-503Et02 















e . 4 7 6 ~ + 0 2  
2.177E+L I 1.701E+OC 1.277E+O6 1.570E+06 2.181E+06 3.496E+06 3-852E+06 2-81CE+06 1-038E+O6 1-028€+05 9.157E+04 1.096E105 
3.489E+04 21727E-01 2.047E-01 2.517E-01 3-4961-01 5.604E-01 6.175E-01 4.511E-01 1.664E-01 1.648E-02 I.468E-02 1.757E-02 
39 
n 
TABLE 1.15. (ALPHI.Nl NEUTPObS FPOH ACTINIDES I N  PWR SPENT FUEL 
AS A  FUNCTION OF DECAY TIME (BASIS = 1.0 HTHH) 






















OISCHAPGE 1.OYE 2.OYR 5.OYR IO.0YR 30.OYR 
8.61IE-02 2.23lE-02 3.496E-02 712768-02 1.354E-01 3.82lE-01 
3.817E-07 1.064E-06 2.211E-06 1.058E-05 5.822E- 05 9.264E-04 
0.0 4.485E-02 4.616E-02 5.079E-02 6.078E-02 1-293E-01 
4.817E-03 6.917E-03 L.133E-02 3.163E-02 8.943E-02 6.341E-01 
4.021E-02 1.042E-01 I.633E-01 3.397E-01 6.322E-01 1.784E+00 
Is145E-04 2 .  152E-04 3.522E-04 9.837E-04 2.782E-03 1.972E-02 
1.246E-02 4.207E-01 4.330E-03 4-7658-03 5.7028-03 1.213E-02 
1.*43E-02 3.740E-02 5.862E-02 I .220E-01 2.270E-01 6.406E-01 
3.263E-05 6 -130E-OC I.004E-04 2.80ZE-04 7.925E-04 5.619E-03 
3.05lE-03 1.03OE-02 1.060E-03 1.166E-03 1.396E-03 2.970E-03 
7.545E-04 2-547E-04 2.621E-04 2.884E-04 3.452E-04 7.343E-04 
3.712E+02 3.734E+05 3.756E+02 3-822€+02 3.928E+02 0.314EtO2 
2.311E+02 2.371E+Oi 2.372E+02 2.377E*02 2.3948+02 2.521E+02 
2.552E+Ot 2.741E+OC 2.758E+06 2 .704El06 2.599E+06 2.220E+06 
2.223E+05 2.266E+01 2.266E+05 2.266E+05 2.265E+05 2.264€+05 
3.923E+05 3.924E+05 3.924E+05 3-926E+05 3.929€+05 3.922E+05 
1.2421+03 1.242€+02 1.242E+03 1.242E+O3 1.242E+03 1.202E+03 
I .L94E+05 3.489E+OZ: 54673E+05 1+161E+06 1.971E+06 3.743E+06 
2.625E+04 2.629E+04 2.629E+04 2-628E+04 2.627E+04 2.622E+04 
3.121E+08 6.662E+07 1.414E+07 1.589Et05 2.399E+04 2.184€+04 
1.491E+05 1.456EC05 1.421Et05 1.321E+05 1.169E+05 7.190E+04 









2 . 0 5 5 E * O O  














3 0 0 . 0 Y P  l.OKY 1O.OKY 100.OKY 2 5 0 . O K Y  
3.614E+00 1.233E+OI I . l 7 2 E + 0 2  7.471E+02 9.133E102 
3. I O O E - 0 1  4 . 5 3 0 E + O O  1.940E+02 1.539E+U3 1.827E+03 
7.027€+00 1.092Et02 1-*38E+04 3.249€+05 6-5931+05 
6.94SE+OI 8.133E+02 3-482E+04 2.762E+05 3.280E+05 
1.68eE+OI 5.759E+01 5-473E+02 31489€+03 4-265E+03 
2.161€+00 2.529E+OL 1.083E+03 8.590€+03 1.020EIO4 
6.593E-01 1.025E+OI 1.349E+03 3.049E+04 6.185E104 
6.05SE+00 Z . O 6 8 E + 0 1  1.965E+02 1.253E+03 1.531E+O2 
1-61 4E-01 2.509E+00 3.302E+02 7.463E+03 1.514E+O4 
3.991E-02 6.204E-01 8.167E+OI I .846E+03 :.744E+03 
6 - 3 0 i E * O Z  6.560E*02 61422E+02 5.212E+02 3.771E+02 
4*754E+02 7.596E+Q2 8.9422+02 8.685E102 8.273E102 
2.644Et05 1.129E+03 1.359E-16 0 . 0  0.0 
2.24EE+05 2.205E+05 1-718E+05 1.302E+04 1.729EIO2 
3.831Et05 3.557E+05 I .370E+05 9.824E+00 412751-04 
1.2bLE+03 1.24OE+O3 1.220E+O3 I.O38E+O3 7-937€+02 
3.202E+06 1.042Et06 I .  128E+Ol 6.967E-03 3.5701-08 
2.556€+04 2.394E+O* I.O28E+04 2.252E+00 5.871E-05 
6.37CE+03 2.62OE+02 3.947E-16 0.0  0.0 
1.01 IE+02 4.085E-06 0.0 0.0 0.0 
1 . 1 1 C E i 0 2  4.070E-07 4.068E-07 4.06SE-07 4.060E-07 
6 .  I 5 e ~ -  o I 7. 2 0 6 ~ +  0 0  3. O ~ S E +  02 2. ~ ~ T E + O  3 2.90 6 ~ + 0 3  
TABLE A.16. SPONTLNEOUS FISSION NEUTPONS FROM ACTINIDES 1N PWP SPENT FUEL 
A S  A FUNCTION OF DECAY TIHE (BASIS = 1.0 HTHHI 
OISCHAPGE I . O Y E  2.OYR 5 . O Y R  I O . O Y R  30.OYR 100.OYR 300 .0YP 1.OKY 10-OKY 1OO.OKY 250.0KY 
U238 1.1 98E+04 I .198€+04 I . l 98E+04  I . I98E+04 l . l98E+04 1.198E+04 1.198E+O4 l . l 98E+04  1.198E104 1.198E+04 1.198E+04 1.198€+04 
PU240 2.lOIEtO6 2.1OZE+Ot 2.102E+O6 2.103E+06 2.104E+06 2.106E+O6 2.095E+06 2-052E+O6 I.905E+O6 7.336E+05 5-262E*Ol 2.2901-03 
PU242 7.757E+05 7.757E+OC 7.757E+05 7.7578+05 7.757E+05 7.757E+05 7.756E+05 7.754E+05 7.745E+05 7.622€+05 6.487E+05 4.958E105 
CH244 2.096E+08 2.018E+Oe 1.942E+08 1.732E+08 1.430E+08 6.651E+07 4.563E+06 2 . l b i E + 0 3  71889E-06 7.884E-06 7.870E-06 7.869E-06 
CHZ46 8+308E+05 8.307E+O5 8.306E+05 8.302E+05 8.296E+05 8.272€+05 8.187E+05 7.951€+05 7.176€+05 1.920E+05 3.603E-01 I.053E-IO 
PU238 3.391E+05 3-642E+OC 3.665E+05 3.593E105 3.454EtO5 2.950E+05 1.698E105 3.515E+04 1.500E+02 1-806E- I7  0.0  0.0 
CH242 2.519E108 5.377E+07 1.141E+07 1.282E+05. 1.936€+04 1.763€+04 I . 2 8 l E + 0 4  5.14CE+03 2-115E+02 3.186E-16 0.0 0.0 
TOTALS 
TABLE 4 ~ 6 5 5 E + 0 8  2.597E+Oe 2.097€+08 1.774E+08 I .47 lE+08 7.054E+07 8.450E+06 3.67SE+06 3.411E+06 1.701E+06 6.614E+05 C 1 0 8 3 E + O C  
ACTUAL 4.655E+O8 2.597E+Oe 2.097E+08 1.774E+08 I . 4 7 l E + 0 8  710541+07 8.450E+06 3.67SE+06 3.41 1 E + 0 6  1.701E+06 6.614E+05 5,083E+05 
OVEPALL 
TOTALS 
ACTUAL 7.919E+08 314068+0€ 2.380€+08 1.911E+08 1.598E+08 8.068E+07 1.501E+07 7.78eE+06 5 - 0 5 8 € + 0 6  Z.O76E+O6 1.337E+06 1.602E+06 
TABLE 7 . 9 1 9 ~ + 0 8  3 . 4 0 6 ~ + 0 e  2 . 3 8 0 ~ + 0 8  I . ~ I I E + O ~  1 . 5 9 8 ~ + 0 8  ~ . O B B E + O ~  I . S O L E + O ~  7 . 7 8 e ~ + o 6  5.05%+06 z . o ~ ~ E + o ~  1 . 3 3 7 ~ + 0 6  I . ~ O Z E + O ~  
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TABLE A.17. G P A M S  OF FISSION PPOOUCT ELEMENTS I N  PWR SPENT FUEL 
A S  A FUNCTION OF DECAY TIME ( S A 5 1 5  = 1.0 MTHMI 
H 
L l  
B E  
C 
co 
N l  
cu 
ZN 
G A  
GE 
A 5  
SE 
9 6  








R U  
R H  
PO 
A G  
C D  





X E  
C S  
B A  
L A  
CE 
PR 
N O  
P Y  




D Y  
H O  
ER 
T M  
I8 
T O 1  
5.66lE-02 5.352E-02 5-06OE-02 4.276E-02 
1.917E-04 1.917E-04 1.917E-04 1.917E-04 
1.478E-04 1.478E-04 1.478E-04 1-478E-04 
2.599E-05 2.598E-0: 2.598E-05 2.597E-05 
1.775E-12 0.0 0.0 0.0 
6 . 3 e s ~ - i a  0.0 0.0 0.0 
5.626E-05 0.0 0.0 0.0 
7.882E-05 3.7791-08 3.779E-08 3.779E-08 
4.3071-05 8.643E-07 8.643E-07 8.643E-07 
6.605E-01 6.601E-01 6.601E-01 6.601E-01 
2.029E-01 2.001E-01 2.001E-01 2.001E-01 
5.6UE+01 5.633E+Ol 5.633E+01 5-633E+01 
2.169ElOl 2.167EIO 1 2.167E+01 2.167E+01 
3.693E+02 3.677E+OE 3.663E+OZ 3.626E+02 
3.41OE+OZ 3.425E+Oc^ 3.439E+02 3*477E+02 
9.165E+02 8.736E+O2 8.61lE+O2 8.259E+02 
4.736E+02 4.567E+02 4.563E+02 4-%3E+02 
3.537€+03 3.520E+01 3.532E+03 3.567E+03 
4.276E+OL 1.816EiOC 3.729E-02 2.814E-03 
3.220E+03 3.334E+01 3.337E+03 3-337E+03 
7.672E+02 7.710E+Oi 7.71 OE+OZ 7.709%+02 
2.404E+01 2.266E+01 24223E+03 2.184E+03 
4.175E+02 4.672E+Oi 4.673E+O2 4.673E+02 
1.196E+ 03 I.284E+O 1 I -32 8E+O 3 1.366E +03 
7.757E+01 71663E+01 7.641E+Ol 7.630E+Ol 
1.066E+02 L.O76E+O2 1.079E+02 1.079E+02 
2.289E+00 2.414E+00 2.4261+00 2-458E+00 
9.063E+01 9.005E+01 8.999E+Ol 8-998E+01 
3.288E+0 1 2.96 IE+O 1 2 - 7  16E+Ol 2.253E +01 
4.786E+02 4.737E+02 4.761E+02 4.807E+02 
2.415E+02 2.344E+02 2.345E+02 2.345E+02 
5.331E+O3 5.333E+01 5.333E+O3 5.333E+03 
2.733E+03 2.684E+02 2.633E+03 2-517EC03 
1.384E+03 1.422E+OI 1.474E+03 1-589E+03 
1.220E+03 1.216E+O3 1.216E+O3 1.21€€+03 
2.793E+03 2.527E+OI 2.4321+03 2.370E+O3 
1 . OBOE+O 3 1. I 1  6E+O3 1. I l 6 E + 0 3  1.1 16E +03 
3.6141+03 3.863E+02 3.958E+03 4.02OE+03 
1.453E+02 l.LbLE+OP 8.762E+OI 3.966E+Ol 
7.194E+OZ 7.581E+02 7.8451+02 8-321E+02 
I .652E+02 1.579E+02 1.537E+02 1 -433E+02 
8.042E+Ol 8.904E+0\ 9.337E+Ol 1.040E+02 
1.28OE+00 1.380E+00 1.383E+O0 1-383E+00 
1.4238-0 1 1 - 42 I E-0 1 1.421 E-0 1 1-42 IE-0 I 
5.584E-02 5.6831-02 5.623E-02 5-624E-02 
6.130E-05 5.738E-05 5.619E-05 5.578E-05 
8.653E-OE 1.621E-05 1.740E-05 1-782E-05 
' A L  3.406E+04 3.406E+Ol 3.406E+04 3.406E+04 










6.60 I E-01 













1 -37  1E+O 3 
7.629E+O 1 
1.0791+02 















1 - 1 1  I E+02 
2.582E+00 
L.383E+00 




3.40 LE +O 4 
1.051E-02 2.066E-04 2.752E-09 2.375E-26 0.0 0.0 
1.917E-04 1.917E-04 3.917E-04 1.917E-04 1.917E-04 1.9178-04 
2.589E-05 2.567E-05 2.50BE-05 2.302E-05 7.750E-06 1.4478-1 0 
0.0 0.0 0 . 0  0 . 0  0 . 0  0.0 
0 .0  0 . 0  0.0 0 . 0  0 . 0  0 . 0  
0 . 0  0 .O 0.0  0.0 0.0 0.0 
3.779E-08 3.779E-08 3.77SE-08 3.779E-08 3.779E-08 3.779E-08 
8.643E-07 8.643E-07 8.641E-07 8.643E-07 8.643E-07 8.643E-07 
6.60LE-01 6.60lE-01 6.60 IE-01 6.601E-01 6.601E-01 6.601E-01 
2.001E-01 2-001E-01 2.00 LE-01 2.001E-01 2.00LE-01 2.OOlE-01 
5 ~ 6 3 3 E + 0 1  5.6328+01 5-631EiOL 5.6278+01 5.574E+OL 5.2488+01 
2.168E+Ol Z.l68E+Ol 2.16SE+01 2.174E+01 2.227€+01 2.553E+01 
3.486€+02 3-452E+02 3.451E+02 3.451E+02 3.451€+02 3.45lE+02 
3.617E+02 3.651E+02 3.651Et02 3.651E102 3.651E+02 3.651E+02 
6.125E+02 3.997E+02 3.50EE+02 3.501E+02 3.501E+02 3.501E+02 
4.5621+02 4.562E+02 4.56iE+02 4.562E+02 4.562€+02 4.562Et02 
3.780E+03 3.993E+03 4.042Et03 4.043E+03 4.040E+03 4.01 IE+03 
1.095E-02 3.374E-02 9.884E-02 3.267E-01 3.249E+00 3.183E+OL 
3.337E+03 3.337E+03 3.337E+03 3.337E+03 3.337E+03 3-337Et03 
7.709E+02 7.707E+02 7.702E+02 7.685E+02 71463E+02 5.5681+02 
2.179E+03 2.179E+03 2.18OE+03 2.181E+O3 2.203E+03 2.3938+03 
4.673E+OZ 4.673E+02 4.671E+02 4.673E+O2 4.673E+02 4.673E+02 
1.372E+03 I -372E103 1 .37 iE t03  1.372E+03 I.37lE+O3 1.369E+03 
7.629E+OL 7.629E101 7-63CE+Ol 7-632E+Ol 7.652E+01 7.861E+0 I 
1.078E+02 1.077EtOP I.O77E+02 1.077E+02 1.077E+02 1.077E+02 
2.601E+00 2.662E+00 2.664E+00 2.664€+00 2.664E+00 2.664E+00 
8.998E+01 8.99EE+01 8.992E+Ol 8.979E+Ol 8.814E+OL 7.628E+01 
1.838E+01 1.838E+Ol 1.83EE+01 1.838E+01 1-838E+01 1.838E+Ol 
4.848E+02 4.849E +O 2 4.84 5E+02 4.85 OE+ 02 4.867E+02 4~985E+O 2
2.345E+02 2.345E+02 2.345E+02 2.345E+02 2.345E+02 21338E+02 
5.333E+03 5.333E+03 5-332E+03 5.333E+03 5.333E+03 5.334E+03 
2.08OE+03 2.561E+O3 2.674€+03 2.680E+03 2.68 IE+03 2 1 6 8 9 E + 0 3  
1.216E+03 1.2LOE+O3 1.21CE+03 1.216E+03 1.216E+O3 1.2168+03 
2.365E+03 2.365E+03 2.365E+03 2.365E+03 2.365E+03 2.365E+03 
1.1 l6E+03 1. I 1  6E+03 1 - 1 1  CE+03 1.11 6E+03 1.11 6E+03 I 11 6E+03 
4*OZSE+O3 4.025E+03 4.02 ?E103 4.025E+03 4.025E+03 4.02 5E+03 
5.378E-02 4-994E-10 0.0 0.0 0.0 0.0 
8 . 6 9 ~ + 0 2  8 .650~+02 8 .6oa~+o2 8 .586~+02 8 .586~+02 8 . 5 8 6 ~ + 0 2  
1. I6SE+O2 1.174E+02 I.224E+02 1.837E+02 1.237E+02 1.237E+02 
1.331E+02 1.368E+02 1.368E+02 1.368E+02 I.368E+02 1.368E+02 
2.582E+00 2.582E+00 2.58iE+00 2.582E+00 2.582E+00 2.582E+00 
1.383E+00 I .383E+00 1.38ZE+00 I.383E+00 1.383E+00 1.383E+OO 
1.42 LE-0 1 1.420E-0 1 1 - 4 1  SE-01 1 - 4 1  SE-01 1.407E-0 1 1 -407E-0 1 
5.626E-02 5-631E-02 5.64BE-02 5.685E-02 5-764E-02 5.7648-02 
5.565E-05 5 -565E-05 5.56 ?E-05 5 -565E-05 5.565E-05 5.565E-0 5 
1.795E-05 1 -795E-05 1.795E-05 1.7958-05 1-795E-05 1.795E-05 
3.406E+04 3.406E+04 3.40CE+04 3.406E+04 3-406E+04 3.406E+04 
1.478~-04 1 . 4 7 8 ~ - 0 4  I . ~ ~ E E - o ~  1.477~-04 1 .+72~-04 I . 4 2 3 ~ - 0 4  
2.026E+03 I . S ~ S E + O ~  L . ~ Z ~ E + O ~  1 . 4 2 6 ~ + 0 3  1 .426~+03 1.418~+03 
0.0 








2 . 0 0  IE-01 
5.087E+01 





































e . 5 8 6 ~ + 0 2  
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TAeLE A.18. GPAMS CF DPlNCIPAL FISSION PPODUCT NUCLIDES IN  PWR SPENT FUEL 
A S  A FUNCTION OF OECAY TIME i B A S I S  = 1.0 HTHN) 
DISCHARGE 1.01~ 2.01~ 5.01~ I O . O Y R  30.01~ 100.01~ 300.01~ 1 . 0 ~ ~  IO.OKY 100.0~1 250.0~1 
K R  83 
K R  84 
R B  85 
K R  86 
R B  87 
SP 88 
I 89 
S R  90 
2 R  90 
ZR 9 1  
ZP 92 
ZR 93 
N8 9 3  
2 R  94 
HO 95  
ZP 9 6  
I40 97 
HO 98 
T C  99 
RU 59 




R H 1 0 3  
PU104 





P O L 0 8  
AGIO9 
P O I  10 
I 1 2 7  


































G O 1 5 6  
SUMTOl 
T O T I L  
4.096E+Ol 4.096E+OL 4.09CE*OL 4.096E+OL 4.096E+Ol 4.096E+01 4.096E+Ol 
1. I 3 3 E i 0 2  1.132E+02 1.132E+02 l.l33E+02 I . l33E+02 1.133E102 1.1331+02 
L.l80E+02 1.214E+O2 1.214E+02 I.Z14E+02 1.214E+OZ 1.214E+02 1.214E+02 
1.899E+02 1.899E+02 1.89SEt02 1.899E+02 1-899E+02 1-899E+02 1.899E+02 
2.437E+02 2.437E+02 2.437E+O2 2.437E+02 2.437E+02 2*4371+02 2.437E+02 
3.497E+02 3.497E+02 3.497E102 3.497E+02 3.497E+02 3.497E+02 3.497E102 
4.562E+02 41562E+02 4.56iE+02 4.562E+02 4.562E+02 4.562E+02 41562E+02 
2.624E+02 4.959E+01 4.24.E-01 2.465E-08 0 . 0  0.0 0.0 
2.918E+O2 5.047E+02 5.53SE+02 5.543E+02 5.543E+02 5.543E+02 5.543E102 
5.901E+02 5.901Et02 5.901E+02 5.901Et02 5.901E+02 5.901Ei02 5.901E102 
6.396E+02 6.396E+02 6.396E+02 6.396E+02 6.396E+02 6.396E+02 €-396E+02 
7.186E+02 7.186Et02 7.18LE+02 7.183E*02 7-154Et02 6.868E+02 €.417E+02 
5.366E-03 2.696E-02 9.201E-02 3.199E-01 1.243E+00 3.183E+01 7.695EtOL 
7.410E+02 7.410E+02 7.410E+02 7.410E+02 7.410E+02 7.410E+02 7.410E+02 
7.580E+02 7.580E+02 7-580E+02 7.580E+02 7*580E+02 7.5801+02 7.580E+02 
7+992E+02 7.992E+02 7.992E102 7.992E+02 71992E+02 7.992E+02 7.992E+02 
7.9118+02 7.91 I E + 0 2  7 - 9 1  lE+02 7.91 LE+O2 7.91 1E+02 7-98  I E + 0 2  7.91 1E102 
8.252E+02 8.252€+02 8 . 2 5 i E t 0 2  8.252E+02 8.252E+02 8.252E+02 8.252E+02 
7.829E-02 2-5391-01 7.552E-01 Z.SOBE+OO 2.469E+Ol 2.142E+02 4r292E+O2 
9.297E+02 9.297E+02 9.297E+02 9.297Et02 9.297EC02 9.297E+02 Sr297E+02 
9.513E+01 9.513E+Ol 9.51IE+Ol 9.513E+Ol 9.513E+OL 9.513E+01 5.513E+OL 
7.718E102 7.718EC02 7.7lEEIOZ 7.718E+02 7.718E+02 7.718E+02 7.7181+02 
7.700E+02 7.700E+02 7.700E+02 7.700E+02 7.700E+02 7.700E+02 7.700E+02 
4.673E+02 4.673E+02 4+672E+02 4.673E+02 4.673E+02 4.673E+02 4.673E102 
5.418E+OZ 5*418E+02 5 - 4 1  €Et02 5.418E+02 5.418E+02 5.418E+02 5.418EIO2 
2.174E+02 2.174E+02 2.174E+02 2.174E+02 2.174E+02 2.174E+02 2.174E+02 



























2.174E+02 ~ ~~ ~~ 
3.744E+02 3.75BE+Oi 3.758E+02 3.758E+02 31758E+02 31758E+02 3.758E+02 3.75EE102 3.758E+02 3.758E+02 3.758E+02 3.758E+O2 
1.739E+02 8.743E+01 4.396E+OL 5.5861+00 1.794E-01 1.910E-07 2.3781-28 0 - 0  0.0 0.0 0.0 0.0 
1.870E+02 2.734E+02 3.169E+02 3+553E+02 3.607E102 3.609E+02 3.609Ei02 3.60SE+02 3-609E+02 3.609E+02 3.609E+02 3.609E+02 
2.181E+02 2.182ECOi 2.18ZE+OZ 2.182E+OP 2.182E+02 2.182E+02 2.181E+02 2.181E102 2.181E+OZ 2.179E+02 2.158E+02 2.1241+02 
1.502E+02 1.502Ei02 1.50ZE+02 1.502E+02 1.502E+02 1.502E+02 1.502E102 1.50iE102 1.50ZE+02 1-502E402 1-502E+02 
7.612E+O 1 7.629E+Ol 7.629E+01 7.629E+OI 7-629E+Ol 7*629E+Ol 7.629E+01 7.624E+Ol 7.629E+Ol 7-629E+01 7.629E+Ol 
4.92lE+01 4.921EiOl 4.92lE+01 4.921E+Ol 4.92LE+01 4.921E+01 4.921E+OI 4.921E+01 4.92IE+Ol 4*921E+Ol 4.9211+01 
5.343E+OL 5.539E+Ol 5.554E+Ol 5.556E+Ol 5.556E+01 5*556E+OL 5.5561+01 5.55tE+Ol 5.556E+01 5.556ECOL 5.556E+01 
l.L03E+02 I.l03E+OZ 1.103E+02 I.L03E+O2 1.103E+02 L.l03E+OP 1.103E+02 1.103E+02 l-L03E+OZ I.I03E+02 1-103E+02 
1.772E+02 1.790E+Oi 1.790E+02 1.790E+02 I.790E+02 1.790E+02 1.790E102 I.790E+02 1.790E*02 L.789E+02 1.782E+02 
3.540E+02 3.540E+Oi 3.540E+02 3.540E+02 3.540E*02 3.540E+02 3.540E+02 3-54CE+02 3-540E+02 3.540E+02 3.540E+02 
41205E+02 4.291E+Oi 4.291E+02 4.291E+OZ 4.291E+O2 4.29lE+02 4.291E102 4.291E102 4.291E+02 4.29LE+OZ 4.29lE+02 
1.073E+03 1.078E+O2 1.078E+03 1.078E+03 1.078E+03 1.078E+03 1-0788+03 1.07€€+03 1.078E+O3 1-078E+03 1.078E+03 
1.114E+03 I .  127E+01 I . l27E+03 1.127E+03 1.127E+03 I.l27E+03 1.127E+O3 I.I27E+03 1 . l27E+03 1.127E+03 l . l27E+O3 
1.469E+03 1.469E+03 1.469E+03 1.469E+03 1.469E+03 1.469E+03 I -469E103 1.46SE+03 1.469E+03 1.469E+03 1.469E+03 
I.i08E+02 8.633E+01 6.168E+OL 2.250E+OL 4.190E+00 5.186E-03 3.128E-13 0 - 0  0.0 0.0 0.0 
3.457E+Ol 6.907E+01 9.371E+Ol 1.329E+OZ 1.512E+02 1.554E+02 1.554E102 1.554E+02 1.554E+02 L-554E+02 1.554E+02 
2.989E+02 2.996E+Oi 2.996E102 2.996E+02 2.996E+O2 2.996E+02 2.9961+02 2.99CE+02 2.995E+02 2*987E+02 2.907E+02 
2.3421+03 2.342E+OL 2.342E+03 2.3421+03 2.342E+03 2.342E+03 2.342Et03 2.342E+03 2.342E+03 2.342E103 2.342E+03 
1.199E+03 1.171E+O2 1*144E+03 I.O68E+03 9.513E+O2 5.993E+02 I . l 8 9 E i 0 2  1-171Et00 1-LOBE-07 0 . 0  0.0 
3.373E+Ol 6.lllE+01 8.786E+Ol 1.645EC02 2.810E+02 6-330E+02 1.113E103 1.231E+03 1.232E+03 1.232E+03 1.232E+03 
1.274E+03 1.275E+03 1.275E+03 1.275E+03 1.275E+03 1.275E+03 1.275E+03 1.27EE+03 1-2758+03 1.275E+03 1.275E+03 
1.216E+03 1-216E+O2 1.216E+03 1.216E+03 l .Z lbE+03 1.216E+03 I .21€E+03 I -21CE+03 L.216E+03 1-216E+03 1.216EC03 
1.212E+O3 1.239E+02 1.239E+03 1.239E+03 1.239E+03 1.239E+03 1.239E+03 1.23SE+03 1-239Et03 1.239E+03 1.239E+03 
I.O58E+03 L.L16E+03 1. I I 6 E + 0 3  1.1 16E+03 1.11 6E+03 1.1 l6E+03 1 - 1 I 6 E + 0 3  1 - 1 1  CE+03 1. I 1  bE+O3 1. I 1  6E+03 1.11 6E+03 
L.l26E+O3 L.l26E+OI 1 .lZBE+O3 l.l26E+O3 1.126E+03 1 . 1 2 6 E i O 3  1.  I26EC03 1.12 E+03 1 126E+03 L.l26E+03 1.126E+03 
7.539E+02 7.780E+Oi 7.780E+02 7.780E+02 7.780E+02 7.780E+02 7.78OE+OZ 7.780E+02 7.78OE+OZ 7.780E+02 7.780€+02 
3.948E+Oi I.620E+02 6.650E+Ol 4.597E+00 5.351E-02 9.8i8E-10 0 . 0  0.0 0.0 0.0 0.0 
91237E+02 I . l57E+O2 1.252E+03 1.314E+03 1.318E103 1.319E+03 1.319E+03 1.31QE+03 1.319E+03 1.319E+03 1.319E+03 
6.721E+02 6.723E+02 6.723E+02 6.723E+02 6.723E+02 6.723E+02 6.723E+02 6.72IE+02 6.723Et02 61723E+02 6.723E+02 
6.847E+02 6.847E+02 6.847E+02 6.847E+02 6.847E+02 6.847E+02 6.847E+02 6.847Et02 6.847E+02 6.847E+02 6.847E+02 
I.403E+02 1.14LE+OP 8.7626+01 3.966E+Ol 1.058E+OI 5.378E-02 4.994E--10 0.0 0.0 0.0 0.0 
5.383E+OI 8*833E+OL 1.148E+02 1.628E+02 I.919€+02 2.024E+02 2.024E+02 2.024E+02 2.024E+02 2.024E+02 2.024E+O2 
3-697E+OZ 3.697E+Oi 3.697E+O2 3.697E+02 3.697E+02 3-697E+O2 3.697E102 31697E+02 3-697E.02 3.697€+02 3.697E+02 
1.624E+02 1.655E+Oi 1.655E+02 1.655EC02 1.655E+02 1.655E102 1.655E+02 1.65EE+02 L.L55E+02 1*655E+02 1.655E+02 
1.765E+02 1+765E+Oi 1.765E+02 1.765E+02 1.765E+O2 1.765E+02 1.765E+02 I.76EE+02 1.765E+02 1.765E+02 1.765E+02 
3.159E+02 3-159E+02 3.159E+02 3.159E+02 3.159E+02 3-159E+02 3.159Et02 3.15SE+02 3.159E+02 3.159E+02 3.159E+02 
1.333E+02 l - 3 3 3 E + O i  1*333E+02 1.333E+OZ 1.333ECO2 I-333E+OZ 1.333E+O2 1-113E+02 1.333E+02 I-333E+OP 1*333E+02 
1.089E+02 1. IOOE+O2 1.IOOEc02 1 . L O O E + O 2  1.100E102 1. L O O E + 0 2  1. lOOEt02 1.100€+02 1 .IOOE+02 l.IOOE+O2 1 . I  00E+02 
3.722E+Ol 3*765E+Ol 3.765E+01 3.765E+OL 3.765E+OI 3.765E+01 3.765E+OL 3.76EE*Ol 31765E+01 3.765E+01 3.765E+Ol 
3.867E+01 3.568E+OL 3.291E+OI 2.584E+01 1.727E+01 3.446E+00 1.220E-02 L.Zl€E-09 0.0 0.0 0.0 
2.281E+00 5.275ECOC 8.038E+00 1.511E+Ol 2.368E+OI 3.750E+01 4.094EtOl 4.09EE+Ol 4.095E+01 4.095EtOL 0.095E+OI 
5.830E+01 6.211E+OI 6.211E*OL 6.21IE+Ol 6.211E+OI 6.211E+OI 6.211E+01 6.21 LE+Ol 6.211€+01 6.2I IE+Ol 6.2LlE+OI 
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S Y  
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TABLE 1-19.  CUPlES OF F I S S l O h  PRODUCT ELFYENTS I N  PUR SPENT FUEL 
A S  A FUNCTION OF DECAY TIME (BASIS E 1.0 HTHU) 





















0.0 0 . 0  




























0.0 0.0  
0.0 0 .0  
0 . 0  0 .0  
0.0 I 0 .O 






















1.204E+07 8.672E+04 6.9961+04 6.495E+04 5.766E+O4 3.5828+04 6.769E+03 
9.94?E+06 3.154E+04 6.0+9E+02 l.BLIE+OO I.B06E+OO 1.806E+OO 1.806E+00 
1.49BE+07 7.121E+04 1.391E+03 4.806E-01 7.Sl3E-01 1.368€+00 1.706€+00 
91838E+06 0.0 0.0 0.0 0.0 0.0 0.0 
1.134E+07 1.308E+OI 1.308E+01 1.308E+01 1.308E+01 I.307E+01 1.307E+01 
5.136E+O6 2.9§3E+05 1.4718+05 1.870E+O4 6.006E+02 6-394E-04 7.959E-25 
6.644E+O6 2.9508+05 1.471E+05 1.870E+O4 6.006E+O2 6.394E-04 7.959E-25 
7.824€+05 1.122E-01 1.122E-01 Ia I22E-01 1.122E-01 1.122E-01 1.122E-01 
9.201E+05 1.628E+03 5.9128+02 2.830E+01 1.790E-01 2-673E-05 I .884E-05 
1.776E+05 6.090E+OL S.170ECOI 4.481E+01 3.534E+01 1.366E+01 4.911E-01 
3.9lOE105 3.1531-02 1.887E-04 5.571E-I1 I.4B8E-11 1.488E-I1 I.488E-11 
1.498E+06 6.490E+02 I . l16E+O2 2.634E+00 9.658E-01 9.1U)E-01 8.286E-01 
3.74OE+O6 I.l7OE+04 9.090E+03 4.291E+03 1.229E+O3 9.120E+00 B.857E-01 
8.017E+06 5r991E103 2.5228+03 1.047E+03 2.995EC02 2.009E+00 0.959E-08 
1.197E+07 3.1611-02 3.16IE-02 3.161E-02 3.161E-02 3.161E-02 3.161E-02 
8.832E+06 2.052E-05 I.I7BE--14 0.0  0.0 0.0 0.0 
7.900E+06 Z.137€+05 1.7941+05 I.ZZOE+OS 8.82lE+04~5-216E+04 1.035E+04 
9.066E+O6 9.641E+04 9.421E+04 B.790E+Ob 7.831E+04 4.933E+04 9.788E+03 
9.807E+O6 5.057E-03 1.221E-IO 1 . 0 9 Y - I O  1.093E-IO I.093E-LO 1.093E-10 
7.7916+06 5.178E+05 2.122E+05 1.467E+04 1.708E+02 3.017E-05 2.703E-05 
6.739E+06 5.234E+05 2.148E+05 1.4858+04 1.728E+02 3.174E-06 0 . 0  
L.S67E+06 7.580E-05 1.482E-09 1.555E-09 1.5601-09 1.560E-09 1.560E-09 
1.685EI.06 1.059E+05 8.126E+O4 3-678E+04 9.815E+03 4.988E+01 4.631E-07 
6.105E+05 3.581E+O2 3.554E+02 3.473E+02 3.341El.02 2.864E+02 1.671E+02 
2.76OE+05 1.525E+04 1.377E+OA 1.019E+04 6.262E+03 1.029E+03 3.332E+00 
9.5058+03 1 . 5 8 4 E + O I  5.563E+00 2.412E-01 1.2921-03 1.437E-12 4.181E-I3 
3.601E+03 3.053E+01 9.206E-01 2.523E-05 6.28BE-I3 0.0  0.0 
B.b6BE+OZ 0 . 0  0.0 0.0 0.0 0.0 0.0 
1.698E+02 2.5321-05 2.530E-03 2.526E-03 2.518E-03 2.490E-03 2.391E-03 
3*949E+OO 6.0401-13 1.214E-24 0.0 0.0 0.0 0.0 
5.847E-02 7.707E-03 1 -408E-03 1.431E-04 2.309E-05 1.689E-08 I .78BE-19 
1.745E+08 2.359€+06 1.2531+06 4.667E+05 3.066E+05 1.760E+05 3.3BBE+04 
2.651E-05 
2.873E-06 
1. I 17E-04 
0.0 0 .O 0.0 0.0 
0 .0  0 .0  0 . 0  0.0 
0.0 0 .0  0.0 0 . 0  
0.0 0.0 0 .0  0 . 0  
0 . 0  0.0 0.0 0 . 0  
0 . 0  0 .0  0 .0  0 .0  
0 . 0  0.0 0.0 0.0 
4.080E-01 4.049E-01 3.679E-01 1.4OBZ-01 
0.0 0.0 0.0 0.0 
3.605E-05 4.440E-07 4.3lOE-07 3.2OZE-07 
2-1331-05 2.133E-05 2.133E-05 2.1 33E-05 
5.792E+OL 3.364E-06 0.0 
5.796E+OL 3.365E-06 0.0 
1.806E+00 I.806E+00 1.798E+00 1,72bE+00 
1.716E+OO 1.71SE+00 1.708E+00 1.640E+00 
0.0 0.0 0.0 0.0 
I.306E+OI 1.303E+OI I .266E+01 9.443€+00 
0.0 0.0 0.0 0.0  
0.0 0.0 0.0 0.0 
1.122E-01 I .122E-OI 1.121E-01 1.1 1 LE-01 
6.123E-06 1.3428-07 6.251E-29 0.0  
0 .0  3.668E-05 I .321E-19 0.0 
1.488E-I I I -488E-11 1.488E-1 I I -488E-I 1 
7.791E-01 7.721E-01 7.254E-01 3.888E-01 
8.845E-01 0.8021-01 8127OE-01 4.432E-01 
2.234E-12 2.23.E-12 2.234E-12 2.234E-12 
3.161E-02 3.16lE-02 3.160E-02 3.147E-02 
0.0 
0 . 0  
0.0 0 . 0  0.0 0.0 
I-O23E+02 3.450E-01 3.44OE-01 3.148E-01 
9.644€+01 9.12OE-06 0.0 0.0 
1.093E-10 1.093E-IO I.093E-10 I .093E-lO 
2.293E-22 0.0  0.0 0.0 
2 -872E-06 2-86 LE-06 2 . 7 5  LE-06 2.578E-d6 
































2-7031-05 2.703E-05 2.7031-05 2.7038-05 2.703E-05 
0.0 0.0 0.0 0.0 0.0 
1.560E-09 I .560E-09 1.560E-09 1.560E-09 1.560E-09 
0.0 0.0 0.0 0.0 0.0 
3.580E+Ol I.629E-01 4.603E-06 4.603E-06 4.6031-06 
0.0 0.0 1.571E-06 3.986E-22 0.0 
4. 193E- 13 4.193E- 13 4 r  193E-13 4.193E-1 3 4.19 3E-13 
0.0 0 .O 0.0 0 .0  0.0 
0.0 0.0 0.0 0.0 0.0 
2.130E-03 1 -422E-03 7.8571-06 2.082E-28 0.0 
0.0 0 . 0  0.0 0.0 0.0 
0.0 0 . 0  0.0 0.0 0.0 
3.692€+02 1.926E+01 I.857E+OL 1.426E+OI 9.725E+00 
n 3  
S E  79 
K R  85 
S R  89 
S R  90 
Y 90 
Y 91 
Z R  93 
NB 93M 


























~ n i 0 6  
43 
T l 0 L C  A.20. CURIES OF PPlNClFAL FISSION PRODUCT NUCLIDES I N  PUR SPENT FUEL 
A S  A FUNCTION OF DECAY T I M E  ( B A S I S  = 1.0 MTHH) 
DISCHARGE 1.OVR 2.OYR 5.OYR 1 O . O Y R  3O.OYR 1 0 0 . 0 Y R  3 O O . O Y R  I s O K 7  1 0 . 0 K Y  1 0 0 . 0 K Y  2 5 0 . 0 K Y  
5.465E+02 5.167E+02 4.885E+02 4.128E+02 
4.093E-0 I 4.0931-01 h 0 9 3 E - 0  I 4.0938-01 
9.458E+03 8.868E+03 8.3121+03 6.847E+03 
8.753E+05 5.824E+03 3.873E+OL 1.138E-05 
7.314E+04 7.142E+04 6 ~ 9 7 4 E + 0 4  6.493E+04 
7.713E+04 7.144E+04 6.9768+04 6.495E+04 
1.15OE+O6 I.5288+04 2.0 18E+0 2 4.645E-04 
I.BOSE+OO l+806E+OO I.806E+00 1.806€+00 
1.097E-01 1.896E-01 2.6541-01 4 .7 l IE -01  
I .649E+06 3.154E+04 6.031E+02 4.217E-03 
1.667E+06 7.098E+04 1.386E+03 9.36lE-03 
I.301E+01 1.308E+01 I .308E+01 I.308E+OL 
1.649E+06 2.6ISE+03 4.147E+00 1.662E-08 
1.485E+06 2.3611+03 3.744E+00 I.499E-08 
5.821E+05 2.927E+05 1.471E+05 l.870E+04 
6.58IE+05 2.927E+05 1 4 7 I E + O 5  1.87OE+04 
I .122E-01 I.122E-01 I.I22E-OI I .122E-01 
1.485E+04 I . l 6 7 E + W  9.089E+03 4.290E+O3 
3.IOOE+O3 2 . 8 4 1 ~ + 0 3  2 . 2 1 8 ~ + 0 3  I.O*TE+OI 
7 . 7 7 5 ~ - 0 1  7 . 7 7 5 ~ - 0 1  7 . 7 7 5 ~ - 0 1  7 .775~-01  
5 . 4 ~ 2 ~ + 0 2  7 . 7 7 5 ~ - 0 1  T . ~ S E - O I  7 . 7 7 5 ~ - 0 1  
I .220E+03 1.089E-01 1.088E-01 1 .OBBE-OI 
3.13OE-02 3.16lE-02 3.161E-02 3.lhlE-02 
1.564E+05 I .117E+05 7.9848+04 2.912E+O4 
3.443E-01 3.451E-01 3.451E-01 3.45lE-01 
I.O43E+05 I.O19E+O5 9.9591+04 9-292E+04 
9.890E+04 9.64lE+04 9.4211+04 8.790E+04 
I .  260E+06 5.171E+05 2.122E+05 1.467€+04 
I .272E+06 5.171E+05 2.122E+05 1.467E+04 
1.514E+04 6.206E+03 2.547E+03 1.760E+02 
1.3OlE+05 I.O58E+05 8.126E+04 3.678E+04 
3.533E+02 3.581E+02 3.551E+02 3.473E+O2 
1.044E+04 9.634E+03 8.8881+03 6.979€+03 
6.452€+03 9.611E+03 4.879E+O.3 3.208E+03 
1.295E+07 2.353E+06 1.252E+06 4.667E+05 
3.1 18E+02 I.O15E+O2 I .994E+00 2.657E-05 2.2931-22 
4.0921-01 4.091E-01 4.088E-01 4.08OE-01 4.049E-01 
4.955E+03 1.360E+O3 1.471E+OL 3.56OE-05 7.849E-25 
1.177E-16 0.0 0.0 0.0 0.0 
5.765E+04 3.581E+04 6.768E+O3 5.792E+01 3 ~ 3 6 4 E - 0 6  
5.766E+04 3.582E+04 6.769E+03 5.796E+OL 3 ~ 3 6 5 E -  06 
I . 865E- I3  0.0  0.0  0.0 0.0 
1.806E+00 1.806E+00 1.806E+00 1.80bE+OO 1.806E+00 
7.511E-01 1.368E+00 1.706E+OO 1.716E+00 1.71SE+00 
1.078E-11 0.0  0.0 0.0 0.0 
2.393E--11 0.0 0 .O 0.0 0.0 
1.308E+OI 1.307E+OL 1.307E+01 1.306E+01 1.303E+01 
1.6828-22 0 . 0  0.0 0.0 0.0 
1.516E-22 0.0 0.0 0.0 0.0 
6.006E+02 6.394E-01 7-9598-25 0 . 0  0.0 
6.006E+02 6.394E-04 7.959E-25 0 . 0  0.0 
I -122E-0  1 I .  l22E-01 1.122E-0 1 1.122E-01 I .122E-Ol 
1.228E+03 8 . 2 Y E + O O  2-0328-07 0.0 0.0 
2.995E+02 2.009E+00 a.958E-08 0.0 0.0 
7.774E-01 7.7731-01 7.77OE-01 7.759E-01 7.72lE-01 
1.088E-OI I.OB8E-01 I.OB8E-01 1.086E-01 1 . 0 8 L E - O I  
7-7741-01  7.773E-01 7.77OE-01 7.759E-01 7.721E-01 
3.161E-02 3.161E-02 3.16lE-02 3.161E-02 3.161E-02 
5.4241+03 6.712E+00 4.049E-IO 0.0 0.0 
3.45lE-01 3.451E-01 3.451E-01 3.450E-01 3.450E-01 
8.278E+01 5.215E+O4 1.035E+Ob 1.019E+02 9.641E-06 
7.83IE+04 4.933E+OO 9.788€+03 9.644E+01 9.120E-06 
1.7088+02 3.137E-06 0.0  0.0 0.0 
1*708E+OZ 3.137E-06 0 . 0  0.0 0.0 
2.069E+00 3.764E-08 0 . 0  0.0 0.0 
9.815E+03 4.988E+OL 4.6314-07 0 . 0  0.0 
3.341E+02 2.864E+02 1.671€+02 3.5808+01 I .629E-01 
4.664E+03 9.3051+02 3.293E+00 3.2891-07 010 
1.595E+03 9.743E+01 5.490E-03 3.975E-19 0 . 0  
3.066E+05 I.760E+05 3.3884+04 3.692E+02 I .926E+OI 
0.0 0.0 0.0 
3.679E-01 1.4OBE-01 2 . B O I E - 0 2  
0.0 0.0 0.0 
0.0 0 . 0  0.0 
0.0 0.0 0.0 
0 .0  0 . 0  0.0 
0.0 0.0 0.0 
l r798E+00  1.726E+OO 1.61 3E+00 
1.708E+00 I.bkOE+OO 1.532E+OO 
0.0 0.0 0.0 
0.0 0.0 0.0 
1.266E+01 9.443Et00 5.796Ei00 
0.0 0.0 0.0 
9.0 0.0  0.0 
0 .0  0 .0 0.0 
0.0 0 . 0  0.0 
1.12 LE-01 1. I I LE-0 I 1.093E-01 
0.0 0.0 0.0 
0.0 0.0 0.0 
7.254E-01 3.888E-01 1.375E-01 
1.016E-01 5.4638-02 1-924E-02 
7.254E-01 3.3888-01 1.375E-01 
3.160E-02 3.1474-02 3.126E-02 
0.0 0.0 0.0 
3.44OE-01 3.3488-01 3.200E-01 
0.0 0.0 0.0 
0.0  0 . 0  0.0 
0 .0  0 . 0  0.0 
0 .0  0.0 0.0 
0 .0  0 .0  0.0 
0 .0  0 . 0  0.0 
0.0 0.0 0.0 
0 .0  0 . 0  0.0 
0.0 0.0 0.0 
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TABLE 1.21. WATTS OF FISSION PPDDUCT ELEMENTS IN PWR SPENT FUEL 
A S  A FUNCTION OF DECAY TIME (BASIS = 1.0 MTHM) 

































8 1923E+O 4 
1.557E+05 
3.729E+04 






1.740E-02 1.645E-02 1.390E-02 
3.4498-09 3.4b9E-09 3.449E-09 
3.397E-08 3.397E-08 3.396E-08 
0.0 0 .O 0 .0  
0 . 0  0.0 0 .0  
0 . 0  0.0 0 . 0  
0.0 0.0 0.0 
0 . 0  0.0 0.0 
0 . 0  0.0 0 . 0  
0.0 0.0 0.0 
1.019E-04 l.Ol9E-04 l.Ol9E-04 
0.0 0.0 0.0 
1.328E+OL 1.245E+Ol 1.026E+01 
1.151E-05 1.784E-08 1.783E-08 
1.030E+02 8.1 07E+O 1 7.536E+Ol 
4.508E+02 3.873E+02 3.600E+02 
1.5978+02 3.0558+00 2.312E-04 
3.408E+02 6.656E+00 1.298E-04 
0.0 0.0 0.0 
6.557E-03 615578-03 6.5578-03 
2.615E+OI 8.762E+OO l.llZE+OO 
2.807E+03 1.411E+03 1.793E+02 
6.654E-06 6.654E-06 6-6548-06 
2.699E+Ol 9.799E+00 4.690E-01 
1.163E-01 817088-02 7.544E-02 
9.305E-05 5.58lE-07 1.42QE-13 
1.7911+00 2.634E-01 2.789E-03 
3.679E+01 2.843E+01 1.342E+OI 
5.4171+00 2.lSOE+00 8.801E-01 
1.462E-05 1.462E-05 1.4621-05 
119748-08 1.133E-17 0.0 
1-2508+03 9.2ZBEIO2 3*992E+OP 
3.7868+02 3.699E+02 3.b51E+02 
8.477E-05 4.026E-13 1.883E-13 
3.4408+02 1.4088+02 9.730E+00 
3.803E+03 1.561E+O3 1 .079E+O2 
1.8298-07 2,0948-17 0.0 
3.879E+Ol 2.91SE+01 1.319E+Ol 
4.199E-02 4.167E-02 4.072E-02 
9.029El.01 8.308E+01 6.479E+Ol 
1.365E-02 4.795E-03 2.079E-04 
2.lllE+Ol 2.487E-01 7.4981-03 2.055E-07 
2.942E+00 0.0 0.0 0.0 
7.28OE-01 2.805E-OS 2.803E-05 2.7981-05 
S.lO4E-03 1.217E-15 2.446E-27 0.0 
1.0238-04 1.421E-05 2.035E-06 2.7148-08 
3.416E-03 6.7158-05 
3.448E-09 3.448E-09 
3.3858108 3.35 7E-08 
0.0 0.0 
0.0 0 . 0  
0.0 0 . 0  
0.0 0 . 0  
0.0 0 .O 
0.0 0.0 











I.Ol9E-04 1.019E-OI 1.018E-04 
0.0 0.0 0.0 
7.423E+OO 2.037E+00 2.204E-02 
1.783E-08 1.783E-08 1 -783E-08 
6.691E+Ol 4-156E+Ol 7.855E+00 
3.1968+02 1.985E+OP 3+752E+Ol 
2.099E-04 2.0908-04 2.099E-04 
1.3$5E-04 2.A38E-04 3.037E-04 
0.0 0.0 0.0 
6.557E-03 6.5568-03 6.5551-03 
3.57lE-02 3.802E-08 4.732E-29 
5.761E+00 6.132E-06 706348-27 
6.534E-06 6.6541-06 6.654E-06 
2.967E-03 2.469E-07 1 a685E-07 
5.9491-02 2.3008-02 8.267E-04 
2.135E-14 2.135E-14 2.135E-I4 
1.335E-03 1.2458-03 1.073E-03 
3.850E+00 3.76%-02 1.190E-02 
2.518E-01 1.689E-03 4.168E-11 
1.452E-05 1.4628-05 1.462E-05 
0.0 0.0 0.0 
1.46BE+02 5.77SE+01 1.144E+01 
3.075E+O2 1.93?’8+02 3=843E+Ol 
1.8831-13 I a 8838-13 1.883E-13 
1.133E-01 2.08OE-09 0 . 0  
1 ~ 2 5 6 E + 0 0  2.307E-08 0.0  
0.0 0.0 0.0 
3.520E+00 1.789E-02 1 e661E-10 
3.918E-02 3.358E-02 1.959E-02 
4.290E+01 8.403E+00 2.971E-02 
1-11 LE-06 5.838E-15 5.448E-15 
5.122E-15 0.0 0.0 
0.0 0.0 0.0 
2.790E-05 2.758E-05 2.6498-05 
0.0 0.0 0.0 
3.580E-09 2.6 19E- 12 2.77 3E-23 
9.060E+02 5.02lE+02 9 S34E+O 1 
0.0 0.0 8.946E-10 7.720E-27 0.0  
1.4488-09 3.447E-09 3.43&E-09 3.302E-09 3.095E-09 
3.277E-08 3.011E-08 1.013E-08 1.892E-13 2.486E-21 
0.0 0.0 0.0 0.0 0.0 
0 .0  0 .0  0.0 0 .0  0.0 
0.0 0 . 0  0 .0  0.0 0.0 
0.0 0.0 0 .0  0 .0  0.0 
0.0 0.0 0.0 0 . 0  0.0 
0.0 0 . 0  0.0 O.J 0.0 
0 .0  0.0 0.0 0.0 0.0 
1.016E-04 1.008E-04 9.158E-05 3.5058-05 7.074E-06 
0.0 0 .O 0.0 0.0 0.0 
5.3708-08 3.68SE-LO 3.577E-10 2.657s-LO 1.619E-IO 
1.783E-08 1.783E-08 1.783E-08 1.783E-08 1.783E-08 
6-7228-02 3.904E-09 0.0 
3.212E-01 1.865E-08 0.0  
2.098E-04 2-0988-04 2.089E-04 2.OO6E-04 1.874E-Ob 
3.0541-04 3.0538-04 3.037E-04 2.906E-04 2.715E-04 
0.0 0.0 0.0 0 .0  0.0 
6-5511-03 6.5368- 03 6.347E-03 4.73 6E-03 2.9071-03 
0.0 0.0 0.0 0.0  0.0 
0 . 0  0 . 0  0.0 0.0 0.0 
6.653E-06 6.653E-06 6.647E-06 6 -5838-06  6.479E-06 
5-696E-OB 1.24OE-09 5.774E-31 0.0 0.0 
6.175E-08 2.2238-22 0.0 
2.135E-14 2 -1 35E-11 2.135E- 14 2.13 5E-14 2.13 5E-14 
9.741E-04 9.63OE-04 9.048E-04 4.849E-04 1-71 +E-04 
1.1898-02 1 -183E-02 1.1 1 LE-02 5.956E-03 2.106E-03 
1.3421-16 3.342E-16 3.342E-16 3.342E-16 3.342E-16 
1.462E-05 1.462E-05 1.b62E-05 1.456E-05 1.4468-OS 
0.0 0.0 0.0 0.0 0.0 
I - 129E-01 1. I51E- 04 1.14BE-04 1.1 1 7E-04 1.068E-04 
3.787E-01 3.58IE-08 0.0 0.0 0.0 
1.8838-13 1.883E-13 1.883E-13 1.8831-13 1.883E-13 
0.0 - 0.0 0.0  0 .0  0 .0  
0.0 0 . 0  0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 
4.198E-03 1.917E-05 6.303E-08 6.303E-08 6.303E-08 
0.0  0.0 1.236E-08 3.0221-24 0.0 
5.46138-15 5.463E-15 5.463E-15 5.463E-15 5.463E-15 
0.0 0.0 0.0 0.0  0.0 
0.0 0 .O 0.0 0.0 0.0 
2.360E-05 1.575E-05 8.704E-08 2.3078-30 0.0 
0.0 0.0 0.0  0.0 0.0 
0 .0  0 . 0  0.0 0.0 0.0 
9.043E-01 2.OllE-02 1.911E-02 1.184E-02 5.778E-03 
0 . 0  0.0 
0.0 0.0 
0 . 0  0.0 
45 
SE r 9  
K R  85 
5 R  89 
S R  90  
Y 90 
Y 91 
Z R  93 
NE 93M 
Z R  9 5  
N0 9 5  
T C  99  
RUlO6 
RH106  

















m i o r  
TA0LE A . 2 2 .  






4. 129E+O3 5.488E+Ol 




6-31  2E + 0 3  2+807E+03 
6.653E-06 6.6548-06 
7.3918+01 2*683E+Ol 
4.643E+0 1 3.649E+Ol 
2.254E+Ol 2.011E-03 
6.98OE+OO 9.900E-03 












r . 9 9 6 ~ + 0 3  3 . 4 0 5 ~ + 0 2  
~ . & L E + O I  i . r 4 o ~ + o i  













2.84 lE+O 1 
7 . 2 4 r ~ - o i  
~ . T O B E - O S  
~ . T ~ ~ E + o o  
WATTS OF PPINCIPAL FISSION PPODUCT NUCLIDES I N  PWR SPENT FUEL 
A S  A FUNCTION OF DECAV TIME ( B A S 1 5  = 1.0 MTHM) 
5.OYR 1 0 . O Y R  3O.OYR 100.OYR 3 0 0 . O Y R  1.OKV lO.0KV 100.0KY 250.0KY 
1.019E-04 1.019E-04 1.0198-04 
l-O26E+Ol 7.423E+OO 2.03?€+00 
3.933E-08 5.104E-19 0 . 0  
3.600E+02 3.196E+02 L.985E+02 
1.668E-06 6.697E-16 0.0 
2.099E-04 2.099E-04 2.099E-04 
8.346E-05 1.331E-04 2.424E-04 
2.136E-05 5.459E--14 0 . 0  
4-4908-05 1.1188-13 0.0 
6.557E-03 6.557E-03 6.556E-03 
1.112E+00 3.5TIE-02 318028-08 
1.793€+02 5.7618+00 6.132E-06 
6.654E-06 6-6548-06 6.6548-06 
1.341E+Ol 3-B38E+00 2.574E-02 
r . s 3 6 ~ + o i  6 . 6 9 1 ~ + 0 1  *.IS~E+OL 
4 .663~-01 2 . 9 5 0 ~ - 0 3  4 . 6 1 3 ~ - 1 2  
9.6971-04 9-6971-04 9.696E-04 9.6958-04 
2.011E-03 2-0118-03 2.011E-03 2.OllE-03 
9.8991-03 9.899E-03 9.899E-03 9.8988-03 
1.4625-05 1.4628-05 I .4L28-05 1.4621-05 
8.126E+02 2.9641+02 5.520E+01 6.832E-02 
1.152E-04 1.152E-04 1.152E-04 1.152E-04 
l . l 02E+02  1.02BE+02 9.156E+Ol 5.7688+01 
3.699E+02 3-451E+02 3.075E+02 1.937E+02 
#.560E+03 L.O7BE+02 1.255E+OO 2.306E-08 
2.9158+03 1-3198+01 3.52OE+OO 1.789E-02 
7.9508+01 6.2428+01 4.17ZE+Ol S.323E+00 
3.549E+00 2.333E+00 1.160€+00 7.086E-02 
5.054E+03 1.580E+03 9.056E+O2 5.021E+02 
1.408E+02 9 . r 3 0 ~ + 0 0  i . i 3 3 ~ - o i  Z . O ~ O E - O ~  
1. i 6 , 7 ~ - 0 2  4 . 0 7 2 ~ - 0 2  3.91 BE-OZ 3 .358~-02  










6 -55 5E-03 
4.732E-29 
b , 654E-0 b 
0.0 
6.353E-10 
7 . 6 3 4 ~ - 2 7  
l.Ol6E-04 1.008E-04 9.158E-05 315058-05 
5 . 3 3 3 ~ - 0 8  I . I ~ ~ E - P ~  0.0 0.0 
0.0 0.0 0.0 0.0 
6.722E-02 3.904E-09 0.0 0.0 
3.212E-01 1 r865E-08 0.0  0.0 
0.0 0.0 0.0 0.0 
2.0981-01 2.098E-04 2.0898-04 Z.JO6E-04 
3.040E-04 3 6039E-04 3.027E-04 2.906E-04 
0.0 0.0 0.0 0 . 0  
0.0 0.0 0.0 0.0 
0 . 0  0 . 0  0 .0  0.0 
0 .0  0.0 0.0 0.0 
6.653E-06 6.653E-06 6.647E-Ob 6.5838-06 
0.0 0 . 0  0.0 0 . 0  
0.0 0.0 0.0 0.0 
~ . S S L E - O ~  6 . 5 3 6 ~ - 0 3  6 . 3 4 7 ~ - 0 3  e . r 3 6 ~ - 0 3  
9.690E-04 9.677E-04 9.630E-04 9-0488-04 4.849E-04 
2.010E-03 2.007E-03 1 -9978-03 1.876E-03 1.006E-03 
1.4621-05 1.4621-05 lr462E-OS Ieb62E-05 1.456E-OS 
4.121E-12 0.0 0.0 0.0 0.0 
t .1528-04 I.LSZE-OI i . 1 5 1 ~ - 0 0  I .  I ~ B E - O ~  i . I  I ~ - 0 4  
I . l 4 4 E + O l  1.128E-01 1.066E-08 0.0 0.0 
3 . 8 4 3 ~ + 0 1  3 . 7 8 r ~ - o i  3 . ~ 8 1 ~ - 0 8  0.0 0.0 
0 .O 0 . 0  0 .0  0 . 0  0.0 
0 .O 0.0  0.0 0.0 0.0 
1.6618-10 0.0 0.0 0.0 0.0 
1.959E-02 411958-03 1.91lE-05 0.0 0.0 
2.946E-02 2.942E-09 0 . 0  0.0 0.0 
3 . 9 9 s - 0 6  2.89lE-18 0 . 0  0.0 0.0 
9.534E+Ol 9.042E-01 2.010E-02 1.91OE-02 1.184E-02 







i . e r 4 ~ - 0 4  
2.71 ~ ~ - 0 4  
2 . 9 o r ~ - o 3  





















i .ri 4 ~ - 0 4  
2.084E+06 9.878E+03 5.058E+03 1.581E+O3 9.0601+02 5.021E+02 9.534E+01 9.0438-01 2.011E-02 1.9111-02 1.1848-02 5.778E-03 
46 
TABLE 1.23. PMITONS FPOM F I S S I O N  PPODUCTS I N  PWP SPENT FUEL 
A S  A FUNCTION OF DECAY TIME (BASIS = 1.0 MTnMI 
18 GROUP PHOTON PELEASE PATES. PHOTONS/SECONO 
BASIS= ONE METRIC TON O F  I N I T I A L  HEAVY M E T U ( M T I H M 1  





5 - 750E-02 
8.500E-02 




8 - 500E-01 
I -250E+00 















I ZSOE- 01 
2.ZSOE-01 










1 - 100E+01 
TOTAL 
GAM POI 
2 . 1 5 7 ~ + 1  e 2 . 8 9 7 ~ + 1 ~  
5.66lE+17 6.458E+IE 
4.617E+17 6.580E+lE 
4.635E+L 7 6.029E+I E 
3.413E+17 4.242E+LE 
3.680€+17 4.923E+l E 
7-9391+17 3.69OE+L E 
5.966E+17 1-974E+15 
9.744€+17 1- 395E+1 C 
1.129E+l8 7.740E+I E 
5 -  807E+17 8.98OE+ 14 
2.278E+I 7 8.442E+I 1 
1.067E+IT I .615E+I 4 
4.654E + I  6 2.458E+ 1 i 
2.459E+16 3.042€+11 
1 .22OE+I C 5.629E-OE 
8.%8E+ 13 3.653E-OC 
1.9LIE+IO 2.3lOE-07 
1.505E+16 4.869E+15 3.335E+15 2.014E+15 3.801E+14 
3.406E+15 1.114E+15 7.18OE+14 4.173E+14 7.874E+13 
3.357E+15 1.045E+15 6.970E+14 3.986E+14 7.47EEi13 
3 . 1 0 9 E + I  5 9.626E+I 4 6.484E+l4 3 89 I E + l 4  7 .3  1 1E+13 
2.150E+15 6.21BE+14 4.016E+14 2.343E+14 41401E+13 
Z.354E+15 5.601E+14 3.27 l E t l 4  I .650E+l* 2.846E+13 
I .877E+ I 5 5.336€+ 14 3.4 19E+I 4 2 S O  17E+ 14 3 .757E+l3 
1.027E+15 2.887E+14 1.594E+14 8.678E+13 1.631E+13 
9.839E+15 5.157E+15 3.357E+15 1.92,8E+15 3.B15E+14 
3.081E+15 1.120E+15 2.82OE+14 3.054E+13 2.6931+12 
5.669E+14 2.299E+14 I . I 0 7 E + l 4  2.277E+13 9 .349E+l l  
4.221E+13 8.687E+12 3.417E+12 9.03OE+tl  6.978E+IO 
6.774E+13 5.146E+12 8.080E+IO 3.9528+07 7.4621+06 
1.224E+12 1.524E+ll 4.820E+09 5.086E+O3 2.797E-04 
1.529E+I I 1.943E+10 6.243E+08 6 .646W02 2.060E-Ob 
5.746E-05 5.957E-05 6.OBSE-05 6.132E-05 6.132E-05 
3.728E-06 3.865E-06 319498-06 3.979E-06 3.979E-06 
2.358E-07 2.44 4E-07 2-4978-07 2.516E-07 2.51 6E-07 
3.381E+12 
7.062E+ I I 
6. 82CE+l I 




1.7 I LE+ 11 
3.81 7E+ 12 
2.61EE+LO 
7.009E+LO 6.792E+IO 5.089E+10 3.354E+10 
2.212E+lO 2.106E+lO 1.322E+IO 6.643€+09 
6.169E+09 5.943E+09 4.161E+09 2.43OEtOS 
9.738E+09 9.278E+09 5.916E+09 2.970E+09 
1*637E+LO I.543E+10 8-61  1E+09 313656+09 
I -349E+09 1.28CE+09 8.085E+08 3.966E108 
1.582E+09 1.44OE+09 7.999E+08 1.092E108 
3-132E+10 2.942E+lO 1-577E+IO 51575E+09 
6 - 9 5 4 E + l 0  6.532E+IO 3 - 5 0 0 E + L O  I .238E+lO 
8-29lE+09 8-463E+08 7.936E+08 41253E+01 1.504E+08 
5*810E+O8 3.605E+04 3.384E+04 1.813E+04 6.41 l E I O 3  
6.3858+04 4.267E-03 5.582E-04 5.582E-04 5.582E-04 
2.79 7E-04 2 1797E-04 2.797E-04 2.7971-04 2.797E-04 
2.06 OE-04 2 -060E-04 2.060E-04 2.06 OE-0 4 2.060E-04 
6.13iE-05 6.13ZE-05 6.132E-05 6.132E-05 f.132E-05 
3.975E-06 3.979E-06 3.979E-06 3.979E-06 3.9798-06 
2.5lCE-07 2.516E-07 2.516E-07 2.516E-07 2.516E-07 
3 . % 3 ~ + 0 9  3 . 2 7 7 ~ + 0 9  1 . 7 5 2 ~ + 0 9  C . L ~ ~ E C O ~  
8.851E+l8 8.57OE+lt 4*592E+16 1.652E+16 1.038E+16 5.890E115 1-118€+15 1.04CE+13 2 .327E+l I  2 .212E+l l  1.374E+l I 6.838EIIO 
3.728E+l e 1.998E+ 1 C 1.1 I 2E* 16  4-778E+ 15 2 1658E+15 1.361 E+15 2*59EE+14 2.56 l E I l 2  6.01 3E+IO 5.647E+ I 0 3.066E+I 0 1.1 26Et lO  
18 GROUP SPECIFIC ENERGY RELEASE RATES. MEV/YATT-SEC 
BASIS=  ONE METRIC TON O F  I N I T I N  HEAVY M E T A L I M T I H M I  
DISCHARGE 1-OYF 2.OYR 5.OYR 
3.236E+l0 4.345E+OE 2.257E+08 7.303E+07 
I . 4 1 5 ~ 1 1 0  I -61 4 ~ + 0 e  8 . 5 1 6 ~ + 0 7  2 . 7 8 5 ~ + 0 7  
L . ~ ~ I E + I O  2 . 4 6 7 ~ + 0 e  1 . 2 5 9 ~ + 0 8  3 . 9 2 0 ~ + 0 7  
z . 6 6 5 ~ + 1 0  3.4678+0e 1 . 7 8 8 ~ + 0 8  5 . 5 3 5 ~ + 0 7  
2.901€+10 3.606E+OE 1.827€+08 5*285E+07 
4.600E+10 6.154E+O€ 2-942E+08 7.002E+07 
I.~WE+I I B . ~ O Z E + O ~  4 . 2 2 3 ~ + 0 8  I.ZOOE+O~ 
2 . = 7 ~ + 1  I 7 . 4 0 2 ~ + 0 e  3 . 8 5 2 ~ + 0 ~  i.o83~+08 
5.603E+11 8.020E+O< 5.658E+09 2.965E+09 
9.600E+I I 6.579E+05 2.619E+09 9.517E+08 
7 .259E+l l  I . l22E+OS 7.086E+08 2.873E+08 
3.987E+11 1.477E+Oe 7.386E+07 1.52OE+07 
1.280E+I 1 6.759E+OC 1.365E+06 4.191E+05 
8.607E+IO l.O65E+OC 5.353E+05 6.802€+04 
6.099E+LO 2-815E--10 2.873E-10 2.979E-IO 
6.278€+08 2.557E-11 2.610E-11 2.706E-11 
2.102E+05 2.541E-12 2.593E--12 2.689E-12 






3 -4  1 4E +07 
4.089E+07 
7.69 3E +07 
5.979E+07 
1.93OE+09 









30.OYR 1OO.OYR 3 O O . O Y R  1.0KY I O . O K Y  100.OKY 
3.022E+07 5.701€+06 5.07EE+0? 1.051E+03 I.O19E+O3 7.634E+02 
1.041E+07 I .968E+O6 1.76%+04 5.529E+02 5-266E+02 3.301E+02 
1.495E+07 2.803E+O6 +.55€E+04 2.313E+02 2.229E+O2 1.560E+02 
2.237E+07 4.204E+06 3.69EE+04 5.600E+O2 5.335E+02 3.402E+02 
1-991€+07 3.740E+06 3.37 1E104 1.391E+03 1.31 IE+03 7.320E+02 
2-062E+07 3 -5588+06  31081E+04 1.686E+02 1-607E+02 1.011E+02 
4.539E+07 8.454E+06 7.30EE+04 3.559E+02 3.239E+02 I .800E+02 
3.254€+07 6.llBE+O6 6.41CE+04 1.175E+04 1.103E+04 5.912E+03 
1.109E+09 2.194E+08 2.19?E+Ob 3.998E+04 3.756E+04 2.013E+O4 
2.596E+07 2.289E+06 2.223E+04 3-029E+O3 2.785E+03 1.490E+03 
2.847€+07 I . I68E+O6 1 . 0 3 f . E + 0 4  1.058E+03 9.9201+02 513168+02 
I.S8OE+06 1.221E+OS I.O17E+03 6.308E-02 5.92lE-02 3.1732-02 
8.892E+01 1.679E+01 1.431E-01 9.60lE-09 1.256E-09 1.256E-09 
1.3-E-02 7.691E-10 7.691E-10 7.69lE-10 7*691E--30 7.69lE-IO 
2.3268-03 7.ZOBE-10 7-205E-10 7.209E-10 7.209E-10 7.209E-LO 
3.066E-IO 3.06CE-10 3.06 tE-10 3.066E- IO 3.066E-I 0 3.066E-I 0 
2.785E--11 2.785E-I1 2.78CE-11 2.785E-11 2.785E-11 2.785E-11 
2-768E-12 2 -768E- I2  2.76€E-12 2.768E-I2 2-768E--12 2.768E-12 
250.OKY 
5 . 0 3  LEI02 
1-661E+O2 















2-768E- I2  
3.728E+12 1.998€+1C l . l 1 2 E + I O  4-778E+09 2.658E+09 1-361E+09 2.595E+08 2.SbIE+O6 6.013E+04 5.647E+04 3.066E+04 I . l26E+04 
5.S77E+05 3.202E+02 1.782E+03 7.659E+02 4*26OE+02 2.182E+02 4.160E+OL 4-IOEE-01 9.639E-03 9.051E-03 4.91 5E-03 1.805E-03 
, 
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P B  












A M  
C Y  
BK 
CF 



















TAeLE A.2l .  GRAMS O F  ACTINIDE ELEMENTS I N  PWP HIGH-LEVEL WASTE 
A S  A FUNCTION OF DECAY TIME (BASIS = 1.0 MTHM) 
H L Y  I.OYC 2 . O V R  5.OYP 1O.OYR 30.OYR 100.OVR 3 0 0 . 0 V R  1.0KV 10-OKY 100.OKV 250.0KY 
0.0 9.132E-0 i 
2.083E-06 3.376E-Ot 
I.499E- I2 1 -057E- 1 2 
3.456E-07 7.633E-07 
1.343E-I 0 1.301 E-1 0 
9.962E-I 4 2.237E-I 2 
3.172E-20 3.160E-20 
0.0 1.134E-1 i 
4.528E-1.5 5.87OE--1.5 




4.779 E+O 3 4.7 79E+ 03 
4.425E+02 4.426E+02 
4.565E+0 1 5.066E+0 1 
1.413E+OZ 1.414E+Oi 
2 .499ElOl  1.959E+0 1 
7.262E-08 3.292E-OE 
6.686E-OB 1.046E-0 7 
3.086E-13 4.354E-I4 
5.433E+03 5.433E+OL 
1.213E-01 1.641E-01 2.209E-01 
4.374E-06 6.973E-06 1.067E-05 
7.484E-13 2.84LE-13 9.404E-14 
1.057E-06 1.52LE-06 1.766E-06 
1.334E-IO 1.700E-10 2.701E-IO 
4.186E-13 1.448E-12 4.953E-12 
3.174E-20 3.2866-20 3.582E-20 
9.354E-13 7.515E-13 9.675E-13 
7.192E-16 1.097E-15 1.667E-15 
4.678E-08 8.068E-08 1.407E-07 
L.670E-08 3.lOOE-08 5.201E-08 
1.585E-03 1.595E-03 1.6151-03 
2.8LOE-04 2 - 8 1  LE-04 2.812E-04 
4.427E+02 4.430E+02 4.434E+O2 
5~2OOE+Ol 5.325E+01 5.469E+01 
I .416E+02 1.420E+OZ 1.425E+02 
I .792E+01 l .S77E+01 I .307E+01 
4 . 7 7 9 ~ + 0 3  a . 7 7 9 ~ + 0 3  4 . 7 7 9 ~ + 0 3  
L - ~ ~ z E - o ~  1 . 3 9 1 ~ - 0 9  2 . 6 6 3 ~ - 1 1  
1.208E-07 1.298E-07 1.254E-07 
1.738E-14 1.106E-15 1.121E--17 
5.433E+03 5.433E+03 5.433E+03 






















6-293E-01 9.583E-01 I -532E+00  2.999E+00 5.795E+00 
2.789E-05 2.91SE-05 3.163E-05 4.84OE-05 5.698E-05 
8 . O l O E - 1 4  7.1 I IE-14 7.797E-14 4.340E-13 7.148E-12 
2.94OE-06 417921-06 I .922E-O5 5.397E-03 5.856E-01 
1 -093E-08 214378-07 8.866E-06 7.691E-03 2.212E+00 
2.152E-10 1.403E-09 1.653E-08 6.98lE-07 5.430E-06 
4 -362E-19 3.67CE-18 4.077E-17 3.3021--15 6.996E-14 
9.494E-I2 4.935E-11 4.828E-10 2.040E-08 1.586E-07 
8.3011--15 3.8OOE-14 3.752E-13 2.999E--1 I 6.354E-10 
1.4756-06 7.67CE-06 7.511E-05 3.173E-03 2.468E-02 
I -682E-07 1.795E-07 1-963E-07 4-948E-07 5.108E-06 
2.439E-03 518928-03 2. l lOE-02 2.338E-01 1.867E+00 
2.845E-04 2.9lCE-04 3.154E-04 6.343E-04 4.867E-03 
4.783E+03 4.78CE+03 4.789E+03 4.820E+03 4.925E+03 
4.513E+02 4.654E+02 4.905E+02 5-01 2E+02 4.869E+02 
6.066E+01 5.94CE+OL 6.135E+OL 7.534E+01 l.O28E+Ol 
I .373E+02 I.ZLIE+02 9.027E+OL 3.345E+01 7 . l l 6 E - 0 3  
6.409E-01 2.082E-01 I.924E-01 7.543E-02 4.490E-04 
I -588E-22 1.5758-22 1.532E-22 1.070E-22 2.968E-24 
9.39BE-08 6.36 LE-08 1.657E-08 I.070E--12 L.056E-19 
0 .O 0.0 0.0 0 .0  0.0 
5.433E+03 5.433E+03 5.433E+03 5.433E+03 5.4331+03 
7.816ElO0 




















e . ~ 6 3 ~ - 0 6  
TABLE A.25. GRAMS C F  P P I N C I P U  ACTINIDE NUCLIDES I N  PWR HIGH-LEVEL WASTE 
& s  A FUNCTION OF DECAY TIME ( 8 1 ~ 1 s  = 1.0 MTnu) 














8 .556E+O I 
1.853E +O I 
5.424E+0> 
9.132E-Oi 1.213E-01 1.64lE-01 2.209E-01 
7.117E-11 9.181E-11 1.547E-10 2.657E-10 
I .633E-04 3.193E-04 7.574E-04 1 ~ 4 6 3 E - 0 3  
9.274E-01 9.729E-01 1 -120Et00  1.36lE+00 
3.977E+01 3.978E+01 3.9781+01 3.978E+Ol 
1.979E+OL 1.979E+01 1.979E+OI 1.980E+01 
4.718E+02 4.718E+03 4.718E+03 4-71  8E+03 
4.426E+OP 4.427€+02 4.430€+02 4.434E+02 
5.265E+OC 6.2OOE+00 6.315E+00 6.079E+00 
2.518E+0 I 2.519E+Ol 2.523E+01 2.529E+0 I 
1 .22ZE+OI  I .287E+01 1.470E+Ol 1-73  LE+OI 
5.7041+00 5.436E+00 4 . 7 0 Y + 0 0  3*699E+00 
5.550E+OL 5.568E+Ol 5.614E+OL 5.669E+01 
8.SSSE+OI 8.554E+OL 8.552E+01 8 .548E+Ol  
1.784E+0 I 1-71 7E+01 I .530E+01 1.264E+0 1 

















6.293E-01 9.5B3E-01 I -532E+OO 2.999E+00 5.795E+O0 
1.0921-08 2.43CE-07 8.865E-06 7.691E-03 2.212E+00 
1.428E-02 4.347Er02 1.502E-01 1.553E+00 1-274E+01 
4.432E+00 6.881E+00 7.607E+00 7.431E+00 5.815E+00 
3*985E+Ol 4.000E+OL 4.059E+OI 5.36LE+01 1.394E+02 
2.00SE+Ol 2.06.5E+OI 2.269E+01 3.889E+01 4.892E+OL 
4.718E+03 4.71 BE+O3 4.718E+03 4.718E+03 4.719E+03 
4.513E+02 4-654E+02 4.905E+02 5.OIZE+OP 4.869E+02 
3.057E+00 6.830E-01 6.762E-03 6.779E-21 0.0 
2 - 6 1  3E*01 2.75 5E+01 3.21 5E+Ol  6. 262E+O 1 8.228E+0 0 
2.9LOE+01 2.88EE+01 2.681E+01 1.033E+OI 7.405E-04 
4.878E-02 2.00  OE-04 I.859E-04 819231-05 5.793E-0 8 
5.233E+OL 3 . 8 O I E + O I  1.237E+Ol 2.685E-03 1-739E-06 
4.033E-01 1-91 IE-04 3.986E-15 3.549E-15 3.599E-I5 
5.43OE+03 5.43OE+03 5.431E+03 5.43OE+03 514298+03 


















T A B L E  A . 2 6 .  CUPlES OF ACTINIOE ELEMENTS I N  P I P  HIGH-LEVEL WASTE 
AS A FUNCTION O F  DECAY TIME (BASIS = 1.0 MTHM) 









R A  






A M  
C 1  
O K  
CF 





P I 2 1 4  
81210 
01213  
























A M 2 4 1  
A1242M 
11242  





T O T A L  
4.414E-04 3. l lOE-04 2.198E-04 
1.2281-03 8.642E-04 6.097E-04 
I -228E-0 3 8.642E-04 6.0971-04 
2.OL4E-03 1.417E-01 9-9951-04 
5.107E-08 5.088E-OE 5.111E-08 
0.0 8.64LE-04 6.096E-01 
5.745E-08 6.249E-O€ 6.778E-08 
1.22BE-03 8.6428-04 6.097E-04 
5.132E-07 8.922E-07 1.260E-06 
3.358E-01 2.569E-01 2.307E-03 
6.296E-01 3.138E-01 3.138E-01 
9.083E-03 8.920E-03 9.ZOlE-03 
I .739E+Ol 1.739E+0 1 1.739E+Ol 
6.326E+02 6.824E+Oi 6.709E+02 
2.144E+02 2.15LE+02 2.157E+02 
2 - I24E+0 4 5.64 1 E+O 1 2.292E+03 
1.190E-04 5.397E-05 2.447E-05 
4.196E-OC 3.870E-OC 3.547E-06 
5.231E-OS 8.127E-11 3.242E-11 




























6 -  489E-05 












L.720E-05 1 -697E-05 1.391E-05 1.567E-05 1.441E-04 2.662E-03 
3.44,4E-05 2.871E-05 3.514E-05 2.288E-04 1-162E-02 1.617.E-01 
3.444E-05 2.87lE-05 3.51 4E-05 2.288E-04 1.162E-02 1.617E-01 
5-1428-05 3.878E-05 4.41 EE-05 3.020E-04 1.464E-02 1.837E-01 
1.103E-07 7.023E-07 5.91eE-06 6.564E-05 5-316E-03 1.127E-01 
3.419E-05 2 -704E-05 2.29  ZE-05 8 . 8 8 9 E -  05 3- 168E-03 2.464E-02 
2.196E-07 817031-07 6.09EE-06 6.584E-05 5.317E-03 I .127E-01 
3.430E-05 2.774E-05 2-8841-05 1.515E-04 8.484E-03 1.373E-01 
8.033E-06 1.287E-05 I.89CE-05 7.977E-05 5.345E-03 1.129E-01 
1-7371-03 1.743E-03 1.80EE-03 2.L58E-03 l . lO8E-02 1-391E-01 
3.156E-01 3.198E-01 3-29EE-01 3.475E-01 3.SSlE-01 3.452E-01 
1.704E-02 3.0831-02 4.644E-02 5.215E-02 6.57lE-02 I .648E-01 
1.735E+0 1 1.72 3E+O 1 1- 69 2 E i O  1 1.588E+ 01 7.024E+00 3.41 BE-0 1 
2.419E+02 6.565E+01 2.00 E t 0  1 8.256E+00 6.266E+00 5.197E-0 1 
2.1981+02 2 .013E+02 I .49CE+02 5-01  OE+01 6.680E+OO 1.425E-03 
4.8SSE+02 3.594ElOl 8 - 6 1  LE-01 7.628E-02 1.58LE-02 6.066E-06 
6.489E-15 6118OE--16 6.13lE-16 5.962E-16 4.166E-16 1.155E-17 
9.42LE-07 3 - 9 1  SE-07 2.SSSE-07 6 -51 OE-08 1.698E-12 1.155E--17 
2.209E-22 0.0  0.0 0.0 0.0 0.0 







5 .  I O7E-08 
I.862E-08 
4. 31 SE- 1 0 






























TABLE A.27. CURIES OF PPlNCIPAL ACTINIDE NUCLIDES I N  PWR HIGH-LEVEL WASTE 
A S  A FUNCTION OF DECAY T I M E  (8ASIS = 1.0 MTHH) 
1 . O Y E  
1.0998-09 
1.401E-OS 


































5. 0 8 8 ~ - 0 e  
5.  0 8 8 ~ - 0 e  
2 . O Y R  5.OYP I O - O Y R  30.OYR 1 0 0 . O V R  3 0 0 . 0 Y R  1.0KY 
I.104E-09 1.136E-09 1.246E-09 2.382E-09 1.517E-08 1.27eE-07 1.418E-06 
5 . l l l E - 0 8  5.259E-08 5.767E-08 1.103E-07 7.023E-07 5.91 €E-06 6.564E-05 
2.4738-09 7.645E-09 2.22SE-08 1.391E-07 9.670E-07 6.3OEE-06 714261-05 
4.246E-08 7.836E-08 1.386E-07 3.88lE-07 1.458E-06 7.59 IE-06 7.428E-05 
2.4741-09 7.646E-09 2.225E-08 1.39slE-07 9.670E-07 6.305E-06 7.426E-05 
5.LIIE-08 5.259E-08 5 -7678-08  1.103E-07 7.023E-07 5 - 9 1  €E-06 6.561E-05 
4.2461-08 7.836E-08 1 -386E-07 3.881E-07 1.458E-06 7.59 LE-06 7.428E-05 
1.873E-09 6.50lE-09 2.225E-08 1.39lE-07 9.670E-07 6.30EE-06 7.426E-05 
5.000E-08 5.1451-08 5.643E-08 1.079E-07 618721-07 5.79 LE-06 6.423E-05 
4.245E-08 7.834E-08 1 -386E-07 3.880E-07 1.458E-06 7.58SE-06 7.426E-05 
4.247E-08 7.837E-08 1.387E-07 3.882E-07 I -459E-06 7.592E-06 7.429E-05 
5 . L l l E - 0 8  5.259E-08 5.767E-08 1.103E-07 7.023E-07 5.91 €E-06 6.564E-05 
4.247E-08 7.837E-08 1.387E-07 3.882E-07 1.459E-06 7.593E-06 7.429E-05 
5 . l l l E - 0 8  5.259E-08 5.767E-08 1.103E-07 7.023E-07 5.91 €E-06 6-564E-05 
5.lllE-08 5.259E-08 5.767E-08 L.103E-07 7.023E-07 5 - 9 1  €E-06 6.564E-05 
4.247E-08 7.837E-08 1.387E-07 3.882E-07 11459E-06 7.59iE-06 7.429E-05 
5 .L l lE -08  5.259E-08 5.767.5-08 1.103E-07 7.023E-07 5 - 9 1  €E-06 6.564E-05 
5 . l l l E - 0 8  5.259E-08 5.767E-08 1.103E-07 7.02JE-07 5.91eE-06 6.5641-05 
2.760E-05 2.778E-05 2.812E-05 3.016E-05 4.365E-05 1.105E-04 4.030E-04 
3.122E-01 3.124E-01 3.127E-01 3.14OE-01 3.1821-01 3.282E-01 3.459E-01 
3.092E-06 7.334E-06 1-417E-05 4-157E-05 1 .383E-O4 4.21 OE-04 1 -455E-03 
6.08 1E-03 7.004E-03 8.509E-03 1 -398E-02 2.77 IE-02 4.30 IE-02 4 -7SE.E-02 
1.28IE-03 1.281E-03 1.282E-03 1.285E-03 1.298E-03 1.337E-03 1.468E-03 
3.122E-01 3.124E-01 3.127E-01 3.140E-01 3.  I82E-0 1 3.28 :E-01 3 1459E-01 
1.706E+OL 1.705E+01 L-705E+OI I .701€+01 I.690E+OL 1.65SEIOl 1.553E+01 
1.062E+02 1 * 081 E+02 1.04 lE+O2 8.932E+01 5.235E+O 1 1.170E+01 1. 158E-01 
1.567E+00 1.569E+00 1.573E100 1.587E+00 1.625E+00 1.711E+00 1.999E+00 
2.93SE+00 3.151E+00 3*947E+OO 5 - 4 5 2 E + O O  6.633€+00 6 -S8?€+00  6*llZE+00 
5.603E+OZ 4 . 8 4 9 E + O 2  3.812E+02 1-456E+02 5.027E+00 2-O6iE-02 1 -916E-02 
8.787E-03 8.790E-03 8.796E-03 8.818E-03 8.88lE-03 8.984E-03 9.068E-03 
L.912E+02 1.927E+02 1.946E+02 1.9628+02 1.797E+02 I . I O E E + O Z  4.249E+OL 
3.727E+OO 3.67bE+00 3.594E+00 3-280EC00 2.384E+00 9.577E-01 3.935E-02 
3.708E+00 3.658E+00 3.576E+00 3.2641+00 2.372E+00 9.52SE-01 3-916E-02 
1.706E+OI 1.705E+OL 1.705E+Ol 1.70lE+Ol 1.690E+01 1.659E+01 1.553E+Ol 
8.891E+02 I.L46E+OI 2.962E+00 2*699E+00 1.9621+00 7.88 LE-01 3.238E-02 
1.389E+OI 1.29lE+01 l . I 4 3 E + 0 1  7-028E+00 1.281E+00 9.891E-03 3.996E-10 
L.389E+03 1.239E+03 1.023E+O3 4.758E+02 3.264E+Ol 1.54CE-02 3.226E-13 
3.1971+03 2.096E+03 1.765E+03 9.6488+02 3.204EWZ 1.871E+02 8-266E+Ol 
10.0KY 100.0KY 
1.148E-04 2.43 3E-03 
5.316E-03 1.127E-01 
3.137E-03 2.44OE-02 
3. I38E- 03 2.44 OE-0 2 
3.137E-03 2.440E-02 
5.316E-03 I .127E-0 1 
3.138E-03 2.440E-02 
3.137E-03 2 - 4 4  OE-0 2 
5.201E-03 1. L02E-0 I 
3.137E-03 2.440E-02 
3.138E-03 2.441E-02 
5.31 6E-03 1.12 7E-0 1 
3.138E-03 2.44lE-02 
5.316E-03 1 .127E-O 1 
5.316E-03 1.127E-0 1 
3. I38E-03 2.44 IE-02 
5.316E-03 I .127E-01 
5.316E-03 1.127E-01 
4.03 LE-03 2.429E-02 
3.535E-01 3.434E-01 
1.504E-02 1.234E-01 
4.64SE-02 3 -635E-0 2 
2.517E-03 3.166E-03 
3.535E-01 3.4341-01 
6.671E+00 1 -423E-03 
I . 1 6 l E - 1 9  0 - 0  
3.894E+00 5 . l l 6 E - 0 1  
2.354€+00 I -688E-04 
9. I97E-03 5.97 IE-06 
9.145E-03 7.853E-03 
9.220E-03 5.97 LE-06 
5.9321-20 0 . 0  
5.882E-20 0.0 
6.671E+00 1-41 9E-03 

































































0 8  





R A  






A M  
c u  





m 8 2 0 9  
P8214 
81213 






























TIEL1 A . 2 8 .  WATTS OF ACTINIDE ELEMENTS I N  PWR HIGH-LEVEL WASTE 
A S  A FUNCTION OF DECAY TIME (BASIS = 1.0 MTHMl 
HLW I.OYF 2.OYR 5 . 0 Y R  I O . O Y R  30.OYR 1OO.OYR 300 .0YR 1.0KY 10.OKY 1 0 0 . O K Y  250.0KY 
1.038E-05 7.302E-OC 5.148E-06 
2.338E-06 1.646E-06 1.162E-06 
2.089E-05 1.472E-08 1.040E-05 
9.193E-05 6.469E-OE 4.562E-05 
2.179E-09 2.17LE-05 2.18LE-09 
0.0 3.28lE-OE 2.315E-05 
I . 9 8 8 E - O S  I.994E-05 2.016E-09 
4.213E-05 2.966E-OE 2.092E-05 
2.0081-09 2. I85E-OS 2.37LE-09 
1.792E-04 2.959E-05 2.1 31 E-05 
2.282E-03 7.168E-04 7-169E-04 
2+408E-04 2 . 4 U E - 0 4  2.535E-04 
5.0876-02 5-087E-05 5.087E-02 
5.303E-01 3.142E+00 3.676E+00 
6 . e 6 2 ~ + 0 0  ~ . B ~ ~ E + o c  ~ . ~ o ~ E + o o  
8.821 E-o e 3. ~ W E - O  E I .  81 ~ ~ - 0 8  
7.592E+Ol 5.588E+01 5~014E+OL 
2.117E-07 1.875E-07 1.667E-07 
1. LZOE-1 I 3.189E- 1 i I -273E-I  2 
8.336E+OL 6.596E+Ol 6.078E+Ol 
TABLE A-29. 
HL w 1.0YF 2.OYR 
1 -833E-I  1 I ~ 8 2 6 E -  I I 
5.873E-11 5.85lE-11 
5.939E-11 9.737E-11 
2.147E- LO 2.139E-I C 
2.3871-10 3.913E-IO 
I .383E-11 3.185E-1 I 
2.529E-09 2.519E-05 




















6 . 7 4 9 ~ - 1  o I .  1 0 7 ~ - o s  
~ . o ~ o E - o ~  4 . 5 9 7 ~ - o e  
1.8345-1 I 
5.877E- 1 1 



























1.894E-06 5.262E-07 2.420E-07 1.493E-07 
4.322E-07 1.278E-07 7.44lE-08 6.7681-08 
3.888E-06 I .189E-06 7.620E-07 7.374E-07 
1.683E-05 4.746E-06 2.335E-06 1.7351-01 
2.244E-09 2.461E-09 4.706E-09 2-997E-08 
8.573E-06 2.474E-06 1.3248-06 1-062E-06 
2.11 OE-09 2.36lE-09 4.540E-09 2 17548-08 
7.745E-06 2.229E-06 I .182E-06 9.362E-07 
2.9231-09 318371-09 7.6891-09 3.043E-08 
8.827E-06 3 . 6 l I E - 0 6  2.68OE-06 2.82CE-06 
7.172E-04 7.1791-04 7.208E-04 7.305E-04 
2.803E-04 3.238E-04 4.821E-04 8.80lE-04 
5.086E-02 5.085E-02 5.080E-02 5.064E-02 
3.7528+00 3.634E+00 3*184E+00 1 . 9 9 2 E + O O  
6.957E+00 7.019E+00 7.070E+00 6.516E+00 
4.382E+OL 3.621E+OI 1.690E+Ol 1.193E+00 
I .689E-09 3.235E-11 8.654E-I8 4.293E-18 
1.213E-07 8.317E-08 3.895E-08 1.796E-08 
8.0988-14 8.210E-16 8.674E-24 0.0  






8 - 7 9  4E-07 
















I ~ 9 7 0 E - 0 6  
I .244E-05 
2.80  LE-06 
3.066E-06 














1.997E-06 4. l IOE-05 8.273E-05 
1 -693E-05 2.1 37E-04 3.575E-04 
7.097E-05 8.518E-04 1.388E-03 
6.245E-04 8-388E-03 1.447E-02 
2-2691-04 4.8071-03 917278-03 
1.052E-04 8.184E-04 9.282E-04 
9.540E-05 7.92OE-04 9-6851-04 
1.857E-04 3.935E-03 7.962E-03 
2-7858-04 4.143E-03 7.763E-03 
8. I 1  OE-04 7.941E-04 7.597E-04 
1.887E-03 4.768E-03 713708-03 
2.693E-02 I .OSOE-OZ 9.996E-03 
1-936E-01 1.601E-02 3.87lE-04 
2.147E-01 4.5811-05 1.225E-09 
5-216E-04 2.063E-07 6.277E-09 
2.894E--18 8-026E-20 2.039E-22 
6-068E-14 4.292E-19 1.090E-21 
0.0 0.0 0.0 
4.403E-01 6.045E-02 7.096E-02 
Z . O S Z E - O ~  4.34 BE-03 a . 7 9 7 ~ - 0 3  
WATTS O F  PRINCIPLL ACTINIDE NUCLIDES I N  PWR HIGH-LEVEL WASTE 
AS A FUNCTION OF DECAY TIME ( B A S I S  = 1.0 M T H M I  
5.0YP I O - O Y R  30-OYR 100.OYR 300.OVR 1.0KY 1O.OKY 100.0KY 250.0KY 
1.887E-11 2.070E-11 3.958E--11 2.521E-10 
6.048E-11 6.632E-11 1.268E-10 8.077E-LO 
2.499E-10 4.422E-LO 1.238E-09 4 - 8 5  1E-09 
2 .Z l lE - IO  2.425E--10 4.636E--10 2.953E-09 
I.004E-09 1.777E-09 4.974E-09 1 -869E-08 
2.084E-10 7.134E-10 4.4611-09 3.100E-08 
2.604E-09 2.855E-09 5.460E-09 3-477E-08 
3.638E-09 6.436E-09 1.802E-08 617708-08 
2.840E-09 5.025E-09 1.407E-08 5.285E-08 
2.244E-09 2.46 I E-09 4.706E-09 2.997E-08 
2.597E-09 4.595E-09 I.286E-08 4.833E-08 
2.030E-09 2.226E-09 4.256E-09 2 - 7 1  IE-08 
3.688E - I 1 4.044E-11 7.7 Z4E- 1 1 4.92 SE- 1 0 
2.263E-09 4.004E-09 1.121E-08 4.21 LE-08 
1-837E-09 2.015E-09 3.852E-09 2.453E-08 
1.6091-09 1.764E-09 3.374E-09 2.145’1-08 
7.86OE-07 719598-07 8.534E-07 1.2351-06 
7.090E-04 7.097E-04 7.126E-04 7.223E-04 
2.132E-07 4.118E-07 1.208E-06 4.0211-06 
2.01 7E-04 2 - 4 5  LE-04 4.027E-04 719801-04 
3.471E-05 3.472E-05 3.480E-05 3.515E-05 
9.547E-03 9.5571-03 9.595E-03 9.726E-03 
4.1231-02 4.121E-02 4.113E-02 4.086E-02 
3.584E+00 3.451E+00 2.960E+00 1.735E+00 
4- 835E-02 4.848E-0 2 4.89 IE-02 5.007E-02 
I.043E-01 1.229E-OI 1.698E-01 2.065E-01 
2.596E-04 2.598E-04 2.604E-04 2.623E-04 
6.403E+00 6.466E+00 6.518E+00 5.969E+00 
5.482E-01 5.480E-01 5.470E-01 5.434E-01 
1 -332E-02 3.441E-03 3.136E-03 2.279E-03 
2.124E-09 2.356E-08 I.908E-06 4-043E-05 8.181E-05 
6.80CE-09 7.549E-08 6.114E-06 1-296E-04 2.621E-04 
2.42 LE-08 2.369E-07 1.00lE-05 7.783E-05 8.806E-05 
2.48EE-08 2.760E-07 2.235E-05 4.736E-04 9.582E-01 
9.72EE-08 9.519E-07 4.021E-05 3.128E-04 3.539E-01 
2.02 IE-07 213811-06 I.006E-04 7.8221-04 B.850E-04 
2.930E-07 3.250E-06 2.632E-04 9.5781-03 1.129E-02 
3.524E-07 3.448E-06 I.457E-04 I -133E-03 3-282E-03 
2.75lE-07 2.692E-06 1.137E-04 8.845E-04 I.001E-03 
2.52CE-07 2.801E-06 2.2698-04 4.807E-03 9-7271-03 
2.SlCE-07 2.462E-06 1.040E-04 8.088E-04 9-152E-04 
2-284E-07 2.534E-06 2.052E-04 4.348E-03 e.797E-03 
4.15CE-09 4.603E-08 3.728E-06 7.900E-05 1.598E-04 
2.192E-07 2.145E-06 9.062E-05 7.048E-04 7.9758-04 
2-O67E-07 2.293E-06 1-857E-04 3.935E-03 7.9621-03 
1.81 1E-07 2.008E-06 1.626E-04 3.4471-03 6.973E-03 
3.127E-06 I -140E-05 1.141E-04 6.8711-04 1.778E-04 
7.4451-04 7.850E-04 8.023E-04 7.793E-04 7.423E-04 
1.224E-05 4.229E-05 4.37LE-04 3.587E-03 6.536E-03 
1.235E-03 I -370E-03 1.338E-03 1 -047E-03 7.002E-04 
1.002E-02 1.057E-02 1.0801-02 1-049E-02 9.996E-03 
4.OlCE-02 3.755E-02 1.612E-02 3.439E-06 9.202E-11 
3.877E-01 3.838E-03 3-848E-21 0.0 0.0 
5.28CE-02 6.162E-02 1.200E-01 1.577E-02 2.0988-04 
2.050E-01 I -903E-01 7-3291-02 5.256E-06 S.278E-1 I 
2.65ZE-04 2 -678E-04 2- 70 LE-04 2 - 3 1  9E-0 4 I .773E-04 
4-33EE+00 l.4LlE+OO 3-063E-04 1-9831-07 1.016E-12 
5.33ZE-01 4.993E-01 2.144E-01 4.56LE-05 1.224E-09 
9. 15tE-04 3.7621-05 5.669E-23 0 . 0  
3 . 6 2 2 ~ - 0 5  3 . 9 7 8 ~ - 0 5  6 . 8 1 9 ~ - 0 5  8 . 5 7 7 ~ - 0 5  ~ . S J ~ E - O S  
n.n .. - _. . -.- ~~ 
5.348E-01 5.220E-01 5 . 0 9 5 E - 0 1  4.736E-01 4-194E-01 2-578E-01 4-699E-02 3.62EE-04 1.466E-11 0.0  0.0 0.0 
5.247E+Ol 5.050E+01 4.86OE+Ol 4.333E+01 3.578E+Ol 1.664E+01 1.142E+00 5-40SE-04 1 . I28E- I4  I.005E-IO 1.019E--14 1.037E-I4 
8.334E+OL 6*593E+01  6.075E+01 5 .455E+Ol  4.689E+OI 2.720E+OL 9 .747El00  5.56EE+OO 2.217E+00 4.397E-01 6.028E-02 7.0751-02 
8.336E+OL 6.596E+OL 6 ~ 0 7 8 E + O l  5.458E+01 4.691E+OI 2.721E+OL 9.753E+00 5.5728+00 2.219E+00 4.403E-01 6.045E-02 710961-02 
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TABLE A.30. PICITONS FPOM ACTINIDES I N  PUP HIGH-LEVEL WASTE 
AS A FUNCTION O F  DECAY TIME (BASIS = 1.0 MTHM) 
18 GROUP PHOTON PELEASE PATES. PHOTONS/SECONO 
BASIS=  METRIC TON OF IN IT IAL  HEAVY METAL AT A REPROCESSING TIME OF 160  D A Y S  





















T O T A L  
MEV/SEC 
2.887E+12 
1 - 7 8 S E t l I  
6.175E+I 0 
2.480E+12 
4 .88OE+I 1 










2 -33  LE+05 
2.687E+04 
3.086E+03 
I .949E+l2  
1.31 6 E  + 1 1 
5.554E+ IO 
1 - 8 1  OE+l2 
4.684E+LI 
3.0 ICE+ I I 
2-01 1E+l1 




4.16 i E  +OS 
I ~ 8 0 7 E t O 5  
1-20 eE+05 
8 . l lSE+04 
3.45EE+04 
3.9778+03 
4-  56CE+02 
I -014E+lZ  
4 .831E+IO 
4-540E+IO 
5.977E+ I 1  
4.370E+11 
2.793E+11 
I .900E+L I 













1.824E+10 2.15 I E+09 
5.905E+09 7.634E+08 
1 .916E+l l  1.028E+IO 
1.205E+11 1.84 7E+09 
8.186E+I 0 t .920E+09 
1.319E+10 6.826E+09 
1.083E+O8 5.929E+0 8 





5.228Ec04 2.51 5E+05 
8-560E+03 2.234E+OZ 
9.871E+02 2.555E+01 



















I .35OE+I4 b . I 1 4 E + l 2  2.1OlE*I3 1.485E+13 1.353EC13 1.014Et13 6r676E112 4 .944El l2  2.695E+12 7 - 6 4 4 E + l l  5.802E+IO 7.387E+lO 
2.337E+12 9.1771+1 I 6.128E+l l  5.166E+11 4.914E+ll  4 .224E+l l  3.350E+ll  2 . 7 1 2 E t l l  1 .770E+l l  6.099E+l0 6.353E+09 8.02eE+09 
18 GPOUP SPECIFIC ENERGT RELEASE RATES. MEVIIATT-SEC 
B A S I S =  METRIC TON OF I N I T I N  HEAVY METAL AT A REPROCESSING TIME O F  160  DAYS 
EYEAN 







2.250E- 0 I 
3 .75OE-Ol 
5 .  ?SO€-0 I 













2 ~ 8 5 2 E l 0 3  
1.550E105 










5 .076EIOI  
3.1OZE+Ol 
5 . 0 0 9 E I 0 0  
9.Ob4E-01 
8.886E+04 



































2.924€+04 1-61 IE+04 4.924E+03 4.593E+02 5.607EIO2 
3-290E+03 1-208E+03 1.163E+02 5.386E+OL 6.184E+01 
2.081E+03 1.703E+03 6-842E+02 8.066E+Ol 1.555Ei02 
1-04 lE+05 3.437E+04 3.396E+O2 4.3901+01 C.547EIOI 
3.98ZE+04 3.714E+04 1.629E+04 8.735E+02 1.136E*O3 
3.77GEIO4 3.491E+04 1.506E+04 2.309€+02 2.932E+O2 
a.57 OE+Ob 4.274E+ 04 1.842E+04 4.32OE+0 2 7.06 8 E i 0 2  
9.164E+03 8.7788+03 4.946E+03 2.5601+03 3.018E+03 
7.463E+01 5.846E+Ol 6-225E+01 3.409E+02 4.319€+02 
6.034E+OL 6.646E+00 1.488E+O1 l . l 7 6 E + 0 2  1 . 4 4 6 E t 0 2  
4.7648+01 4.247E+00 5.147E+Ol b.O67E+02 4.762E+02 
7.28.E-01 1.935E+00 6.291EIOI 5.766E+02 7.777E102 
4.067E-01 8.380E-01 2.231E+01 I .729E+02 1.956€+02 
3.3lCE-01 2.476E-01 5.490E-01 3.685E+00 4.163E+O0 
2.84OE-01 2.543E-01 1.830E-01 8-802E-01 S.953E-01 
1.725E-01 1.536E-01 4.280E-02 1.117E-03 e.603E-04 
2.784E-02 2-WOE-02 6.9lOE-03 I.788E-04 1.374E-04 
5.022E-03 4,479E-03 1-249E-03 3.223E-05 2.472E-05 
2.337E+O6 9.177ECOZ 6.128E+O5 5.166E+05 4.914E+05 4.224E+05 3.350E+05 2.711E+05 1.770E+05 6.099E*04 6.353E+03 e.O28E+03 

































TABLE A.31. (ALPI1A.N) NEUTPOHS FPOH ACTINIDES I N  PWR HIGH-LEVEL WASTE 
AS A FUNCTION O F  DECAY TIME (EA515 = 1.0 MTHH) 








I -34ZE+04 1 -053E+OC 




I . ~ ~ z E + o ~  3 . 3 7 6 ~ + 0 7  
I .475E+05 1.439E+05 
1.063E+07 1.023E+Ol 
4.988E+OL 4.987E+0 I 
4.440E-02 4.56YE-02 5.011E-02 9.582E-02 
I .129Es02 2.083E-02 3.686E-02 L.032E-01 
3 .5 l IE-04  6.480E-04 1.147E-03 3.2lOE-03 
4.166E-03 4.287E-03 4.70lE-03 8.990E-03 
1.02OE-03 1.049E-03 1.151E-03 2.20lE-03 
2.522E-04 2-5951-04 2.846E-04 5.442E-04 
2.370E+02 2*372E+02 2.374E+O2 2.384E+02 
1.24OE+05 1-263E+O5 1.216E+05 1.043E+05 
I.L34E+03 1.135E+03 1.138E+03 1.148E+03 
2.189E+03 21499E+03 2.943E+03 4.066E+O3 
2.227E+05 2.245E+05 2 .2C8E+05  2-2861+05 
2-627E+04 2.627E+04 2.625€+04 2.620E+04 
7.175ECO6 9.251E+04 2.3901+04 2.178E+04 
1.405E+05 1.306E+05 1.156E+05 7.110E+04 
9.849E+06 8.781E+06 7.251E+06 1.373E+06 











2 - 093E+05 
2-603Et04 
1 - 5 8 3 E M 4  






4 - 0 2  4E-0 1 
1 -18  IE-01 
2.92lE-02 
2.49 i E * 0 2  
I - 36 tEtO4 
4.905E+03 
1.521E105 





6 . 3 6 0 ~ + 0 3  
5.704E+01 4.619E+03 9.789E+04 1 .98 lE+05 
1.975E+01 8.343E+02 6.489E+03 7.342E+03 
6.143E-01 2-595E+01 2 . O l B E + 0 2  2-284E+02 
5.351E+00 4.334E+02 9.183E+03 l 1 8 5 8 E + 0 4  
1*310E+00 1.061E+02 2.248E+03 4.549Ec03 
3.239E-01 2.623E+Ol 5.5591+02 1.125E+O3 
2.626E+02 2-684E+02 2.607E+OZ 2.483Et02 
l,352E+O2 1.356E-16 0.0 0.0 
1 .447E+03 2.818E+O3 3.7021+02 &927E+00 
4.558E+03 I .755E+03 I .259E-01 2.222E-06 
4.950E+O4 I.O74E+01 6.956E-03 3.5648-08 
2.392E104 1.027E+04 2*185E+00 5.863E-05 
2.613E*02 3.938E-16 0 . 0  0.0 
4rO42E-06 0.0 0.0 0.0 
2 -287E-09 2.036E-09 2.065E-09 2.1OZE-04 
4*597E+Ol 2.206E+01 I.433E-02 t.967E-08 
TABLE A.32. SPONTANEOUS FISSION NEUTPONS FPON ACTINIDES I N  PWR HIGH-LEVEL WASTE 
AS A FUNCTION O F  DECAY TIME (BASIS = 1.0 HTHY) 
HLW I.OYF 2 . 0 ~ ~  5 . 0 1 ~  I O . O Y R  3 0 . 0 ~ ~  1 0 0 . 0 1 ~  3 0 0 . 0 1 ~  1 . 0 1 ~  IO.OICV 1 0 0 . 0 ~ ~  2 ~ 0 . 0 ~ ~  
5.986E+OL 5.986E+Ol 5.9861+01 5*986E+Ol  
1.399E+O 4 1.647E+04 1.678E +04 1.61 5E +04 
I.L12E+04 1.172E+04 1.3398+04 1.577E+04 
3.877E+OP 3.878E+03 3.879E+03 3.882€+03 
2.725E+07 5.791E+06 7.467E+04 1.929E+04 
8.302E+05 8 .301Ei05 8.298E+05 8-291E+05 
6.977E+Oi 6.978E+02 6.978E+02 6.978E+02 
1 . 9 8 3 ~ + 0  e I . 9 0 9 ~ + 0 8  I . ~ O Z E + O ~  I . 4 0 5 ~ + 0 8  
5.98BE+OI 5.98 CE+OI 5.986E+Ol 5.986E+OL 5-9871+0 1 
8.123E+03 1.812E+03 1.797E+01 1.801E-17 0.0 
2.650EC04 2-62SE+04 2.44lE+04 9 .40 lE+03 6.743E-01 
3 - 9 1  9E+03 3-965El03 4 . 0 0 P + 0 3  4.036E+03 3.466E+03 
1.2788+04 5.133E+03 2.1098+02 3.178E-16 0 . 0  
4.4851+06 2.12EE+03 4.432E-OB 3.947E-08 4.00ZE-08 
8.183E+05 7.947E+05 7.172E+05 1.919E+05 3.60LE-01 












TABLE 5.056E+08 2.71OE+Oe 2.151E+08 I . 8 0 X + 0 8  1.492E+08 7-008E+07 5-919E+OB I.O3SE+06 8.272E+05 2.274E+05 1.216E+05 2.337E+05 
ACTUAL 5.056E+Oe 2.710E+OE 2.15lE+08 1.805E+08 1.492E+08 71008E+07 5.919E+06 I.O3SE+O6 8.272E+05 2.2748+05 1.216E+05 2.3378+05 
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G A  
GE 
A S  
SE 
BP 
R B  
S R  
Y 
LR 






A G  
CO 
I N  
SN 




c s  
B A  
L A  
CE 
P R  
NO 
PN 
S Y  
EU 
G O  
TB 
D Y  
H O  
ER 
TU 
Y B  
TOTAL 
TABLE 1.33. 
HL I I . O Y I  2 . O Y R  
GPAYS O F  FISSION PPODUCT ELEMENTS I N  PUR HIGH-LEVEL WASTE 
A S  A FUNCTION O F  D E C A Y  T I M E  ( B A S I S  = 1.0 MTHYI 
5.OYP 1 0 . O Y R  3O.OYR 1 0 0 . 0 Y R  300.OYR 1.OKY 1 0 , O K Y  1 0 0 . 0 K V  2 5 O - O K Y  
1-91 6E-04 1 9 1 BE-0 4 
1.477E-04 1. 477E-04 
4.167E-35 0 . 0  
8.6398-07 8.639E-07 
6.597E-01 6.597E-0 1 
2.000E-0 1 2.000E-0 1 















9 -01  4E+0 I 8.997E+0 1 
3.117E+Ol 2.846E+Ol 
4.723E+0 2 4.7+5E+O 2 
2.337E-01 8.497E-01 





I . i lbE+O3 1.115E+OI 
3.756E+03 3.913E+01 
1.324E+02 I * Ol6E+OP 
7.394E+02 7 .70 lE+02  
1.6041+02 I.559E+OP 
8 .6ME+01  9.095E+Ol 
2.6001+00 Z.S81E+OO 
I .363E+00 1.381E+00 
1.420E-0 I 1. 420E-0 1 
5.621E-02 5.6211-02 
5.988E-0 5 5.6598-05 
1.368E-05 1.697E-OC 
2.809E+04 2.809E+04 
3 . 7 7 7 ~ - 0 8  3 . 7 7 7 ~ - o e  
1.916E-04 I.916E-04 1.9168-04 1.916E-04 I -916E-04 1.91eE-04 
I.477E-04 I.477E-04 1.477E-04 L.477E-04 1 -477E-04 1.471E-04 
0.0 0.0 0.0 0 . 0  0 .O 0.0 
3.777E-08 3.777E-08 3-7778-08 3.777E-08 3.777E-08 3.777E-08 
0.639E-07 816391-07 8.639E-07 8.639E-07 8.639E-07 8.635E-07 
6.597E-01 6.597E-01 6.597E-01 6.597E-01 6.597E-01 6.597E-01 
2.000E-01 2 . 0 0 0 E ~ 0 1  2.000E-01 2.0OOE-01 2.000E-01 2.000E-01 
S.630E+01 5.630E+01 5.630E+OI 5.63,OE+Ol 5.630E+OL 5.62eE+OI 
Z.179E-02 2.198E-02 2.229E-02 2.354E-02 2.792E-02 4.04iE-02 
3.4lSE+O2 3.4158+02 3.41SE+02 3.415E+02 3.415Et02 3 - 4 1  5E+02 
.3.554E+02 8-206E+02 7.678E+02 6.095E+02 3.990E+02 3.503E+02 
4+56 lE+02  4.561E+O2 4.560E+02 4.5601+02 4-559E+02 4.SSIE+02 
3.5351+03 3.570E+03 3.623E+03 3.78lE+03 3.9921+03 4-04CE103 
8.242E-03 2.955E-03 4.582E-03 1.109E-02 3.387E-02 9.894E-02 
3.335E+03 3.335E+03 3.335E+03 3.335E+03 3.335E+03 3.335E+03 
7.706E+02 71706E+02 7.705E+02 7.7051+02 7.703E+02 7.69eE+02 
Z.PLOE+O3 2.182E+03 2.178E+03 2.178E+03 2.178E+03 2.17EE+03 
4.671E+02 4.671E+O2 4.671E+02 4*671E+02  4.671E+02 4.67 LEI02 
7.633E+01 7.626E+01 7.625€+01 7.62SE+OI 7.626E+01 7.62rZE+OI 
1.078E+02 I .0791+02 1.078E+02 1.077E+02 I -077E+O2 1.077E+02 
2.430E+00 2.46LE+OO 2.503El00 2.6OIE+00 2 . 6 6 l E t 0 0  2.66IE+00 
8.994E+Ol 8.9941+01 8.994E+OL 8*993E+Ol 8.992E+01 8.98EE+Ol 
Z.624E+OI 2.208E+01 1.943E+01 l.B37E+01 1.837EIOI 1.837E+Ol 
4.767E+02 4.809E+02 4.835E+02 4.8461+02 4.846E+02 4 .84tE+02 
9.011E-01 9.1001-01 9.LOOE-01 9.IOOE-01 9.lOOE-01 9.  IOOE-01 
2.990E-08 6.174E-08 1.148E-07 3.271E-07 I -070E-06 3.192E-06 
2.61LE+O3 2-502E+03 2.371E+03 2.0191+03 1.544E103 1*427E+03 
L-493E+03 1.602E+03 I .734E+03 2.085E+03 2-561E+03 2.677E+03 
1.216E+03 I.Z16E+03 1.216E+03 1.216E+O3 1.21CE+03 1.21tE+03 
2.409E+O3 2.367E+03 2.3641+03 2.364E+03 2.364E+03 2.364E+03 
1.11 5E+03 1.1 15E +03 1-11 5 E t 0 3  L - I15€+03 1. I 15E+03 1- 11 eEt03 
3.978E103 4 -0201+03  4.0238+03 4.023E+O3 4.023E+O3 4-O2ZE+03 
7+800E+OI 3.53LE+OL 9.422E+00 4.780E-02 1-438E--LO 0.0 
7.936E+02 8.360E+02 8.6148+02 8.690E+OZ 8-645E+02 8.595€+02 
1.519E+02 I .420E+02 1.309E+02 1.164E+O2 1*174E+02 1.221E+02 
9.509E+Ol 1.053E+02 I . l68E+OZ 1-332E+02 1.367E+OZ 1.367E+02 
2.581E100 2.581E+00 2.581E+00 2.58lE+00 2.58LE+00 2.581E+00 
I .382E+00 1.382E+00 I .382E+00 1.382E+00 1.382E+OO 1.382E+00 
I.420E-01 1.420E-01 I.42OE-01 I.420E-01 1.420E-01 1.bLeE-01 
5.621E-02 5.621E-02 5.621E-02 5.623E-02 5-620E-02 5.641E-02 
5.601E-05 5.573E-05 5.5641-05 5.5621-05 5 -562E-05 5 - 5 1  iE-OS 
1.755E-05 L.7BIE-05 1.792E-05 1.794E-05 1.794E-05 1.794E-05 
2.809E+04 2.809E+04 2.809E+O4 2.809E+04 2.809E104 2.805E+04 







2 * 000E- 01 
5.624E+Ol 
8.396E-02 





















2.36aE +O 3 
1 .115E+03 





















3.415E+02 3*415E+02  
3.499€+02 3.499E+02 
4.559€+02 4 .559€+02 
4.038E+03 4.009E+03 
3.248€+00 3.182€+01 
3.335€+ 03 3 - 3 3  SEt03 
7 . 4 5 9 ~ + 0 2  ~ . 5 6 5 ~ + 0 2  
2.202E+O3 21392E+03 
4.671€+02 4.671E+02 










2.679€+ 03 2.687E+O 3 
1.216E+03 I .2161+03  
2.364€+03 2.364E+03 
1 - 1 1  5E+O3 1. I 1  5Ei03 
4.023€+03 4.023E+03 
0.0 0.0 
8 . 5 8 2 € + 0 2  8-582E+02  
1.237E+O2 I .237E+02  
1-367EiO2 1.367E+02 
2.581 E+OO 2.58 1 E+O 0 
1.382€+00 1.382E+00 
1.406E-01 I .406E-01 
5.761E-02 5.762E-02 
5.562E-05 5.562E-05 



































0.0 e 582E*02 
1.2371+02 
1.367E102 






2 . 8 0 9 E t 0 4  
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A 
TABLE A.34. GPAMS OF P P I N C I P U  FfSSlON PPOOUCT NUCLIDES I N  PWR HIGH-LEVEL YASTE 
A S  A FUNCTlON OF DECAY T I M E  ( B A S I S  = 1.0 MTHM) 
5E 82 




SR 90  
ZP 90 
Z R  91 
Z P  9 2  
ZP 93 




MO 96  
uo 97 









P O 1 0 5  








T E 1 3 0  
C S 1 3 3  
CS134 



























P H I O ~  
HLU I.OYF 2 . O Y R  5.0YP IO.OYR 30.0YR I O 0 . O Y R  
3.363€+0 I 3. 363E+OI 3.363E+Ol 3.363€+01 3.363E+OI 3.363E+01 3.363E+01 
9.796E+OI 9.796E+Ol 9.796E+OL 9.796E+01 9.7968+01 9.796E+Ol 9.796E+OL 
2.436E+02 2.436E+Oi 2.436E+02 2.436E+02 2.436E+02 2.436E+02 2.4361+02 
3.495E+02 3.495E+02 3.495E+02 3.495E+02 3.495E+02 3.495E+02 3-495E+02 
4.526€+02 4.559E+02 4.559E+02 4.559E+02 4.559E+02 4.559E+02 4.559E+02 
5.301€+02 5.177E+O2 5.0558+02 4.707E+02 4.179E+02 2.596E+02 4.906E+01 
2.378€+01 3.625E+01 4.843E+OL 8.328E+Ol 1.361E+02 2.944E+O2 5.050E+02 
5.827E+02 5.897E+Oi 5.898E+02 5.898E+02 5 - 8 9 8 E + O Z  5.8981+02 5 - 8 9 B E + 0 2  
6.393E+02 6.393E+05 6.393E+02 6.3931+02 6.393E+02 6.393E+O2 6-393E+02 
7.183€+02 7.183E+02 7.183€+02 7.183E+02 7.1828+02 7.182E+02 7.182E+O2 
6.5168-05 1.147E-04 1.779E-04 4.432E-04 1.102E-03 5.479E-03 2.709E-02 
7.406E+02 7. 406E+02 7.406E+O2 7.406E+02 7.406Ec02 7.406E+02 7.4061+02 
7.2%8+02 7.570E+Oi 7.576E+02 7.576E+02 7.576E102 7.5761+02 7.57€E+02 
7.9888+02 7.988E+05 7.988E+02 7.988EC02 7.988E+02 7.9888+02 7.988E+O2 
3.286E+OI 3.286E+Ol 3.286ECOL 3.286E+01 3.286E+Ol 3.286E+OI 3.2861+01 
7.907E+02 7.907E+Oi 7.907E+O2 7.907E+O2 7.907E+02 7.907E+02 7.907E+02 
8.248E+02 8.24BE+Oi 8.248E+02 8.248E+02 8.248E+02 8-248E+02 8.248E+02 
7.706EC02 7.706E+Oi 7.7061+02 7.706E+02 7.705E+O2 7.705E+02 7.703E+02 
4.125E-03 6.632E-01 9.140E-03 1.666E-02 2.920E-02 7 -  935E-02 2. %BE-0 1 
9.293€+02 9.293E+05 9.293E+02 9.293E+02 9.293E+O2 9.293E+OZ 9.293E+02 
9.509E+OL 9.509E+01 9.509E+OI 9.509E+Ol 9.509E+OI 9.509E+01 9.509E+OL 
7.715EC02 7 .71SEIOi  7.715€+02 7.71SE+02 71715E+02 7.715E+02 7.715E+02 
7.696E+02 7.6%E+Oi 7.696EtO2 7.696E+02 7.696€+02 7.696E+02 7.69CE+02 
4.641€+02 4.671E+Oi 4.671E+02 l .671E+02 4.671E+O2 4.671E+02 4.67IE+OZ 
5.4158+02 5.415E+02 5.415E+O2 5.4LSE+O2 5.415E+02 5.415E+O2 5.41SE+O2 
2.173€+02 2.173E+02 2.173E+02 2.173E+02 2.173E+O2 2.173E+02 2*173E+OZ 
3.7568+02 3.756E+02 3.756E+02 3-7561+02 3.756E+02 3.756E+02 3.756E+02 
1.286E+02 6.466E+Ol 3.251E+OL 4 ~ 1 3 1 E + O O  1.327E-01 1.413E-07 1.7591-28 
2.180E+02 2.180E+02 2.180E+02 21180E+02 21180E+02 2.180E+02 2.180E+O2 
1.501€+02 1.5OlE+OC I . 5 0 l E + 0 2  1.501€+02 1.501E+02 L.SOlE+OZ 1.501E+02 
7 .625ElOl  7.625E+OI 7.625E+01 7.625E+Ol 7.625E+OL 7.625E+OL 7.62SE+01 
4.919E+OL 4.919E+OI 4*919E+Ol 4.919E+OI 4.919E+01 4.919E+Ol 4.91SE+01 
1.287€+01 3.325E+O I 3.339E+Ol 3.3a6E+OI 3.347E+OI 3.3.7E+Ol 3.347€+01 
I .  IO2E+02 I .  1 0 2 E + O i  I .102€+02 1. I O Z E + 0 2  I .IOZE+02 1.102E+02 I -  102E+02 
3.539E+02 3.539E+02 3.539E+02 3.539E+02 3.539E+O2 3.539€+02 3.539E+02 
1.126E+O3 1.126€+03 1.126E+03 1.126E+03 1.126€+03 l . l26E+03 1.126E+03 
1.042E+02 7.447E+0 I 5.321E+Ol 1.94lE+01 3.614E+00 4-3758-03 2.E3SE-13 
5.109E+01 8.085E+OI I.O2IE+OZ 1.359€+02 1.517€+02 1.5538+02 1-553€+02 
2.994E+02 2.9948+02 2.994E+02 2.994E+02 2.9941+02 2.994E+02 2.994E+02 
1.186E+03 I . I59E+OL 1.132E+O3 1.056E+03 9.412E+02 5.929E+02 1-176E+02 
4.578€+01 7.287E+OL 9.933E+OL 1.752E+02 2.904E+02 6.387E+02 l . l l Q E + 0 3  
1.274E+O3 1.274ECO2 1.274E+03 1.274E+03 1.274E+03 1.274E+03 1.274E+03 
1.238€+03 1.238E+03 I -P38E+03  1.238E+03 1.238E+03 1-238E+03 1.238E+03 
I .  I14E+03 1. I15E+O1 1.1 15E+03 1 115E+03 1.1 I SE+O3 1. I15E+03 I.l1SE+03 
1.126€+03 1.126E+02 l . l 26E+O3 l . l 26E+03  1.126E+03 1.126E+O3 1.126E+03 
7.776E+02 7.776E+Oi 7.776E+02 7.7768+02 7.776E+02 7.776E+02 7.776E+02 
2.672E+OZ I.O96E+Oi 4.500E+OI 3 . l lOE+00  3.622E-02 6.653E-IO 0 - 0  
1.051€+03 I .Z08E+O1 1.273E+03 1.315E+03 1.318E+03 1.318E+03 1.318E+03 
6.72OE+OZ 6.7208+02 6.720E+02 6.720E+O2 6.720E+02 6.720E+02 6 -720E+02  
6.844E+02 6.844E+Oi 61844E+02 6.844E+02 6.844E+02 6.84)E+02 6.844E+O2 
1.323€+0 2 1.016E+05 7.800E+OI 3.531E+O I 9.422E+00 4.780E-02 4.438E-I 0 
7.003E+01 1.008E+Oi 1.243E+02 1.67OE+02 1.929E+02 2.023E+02 2.023E+02 
3.695E+02 3.695E+Oi 3.695E+02 3.695E+02 3.695E+02 3 -6951+02  3.695E+02 
1.654E+02 1.655E+Oi 1.655E+02 1.655E+02 1.655E+02 1.65SE+02 I .655E+02 
1.765E+02 1.765E+01 1.765E+OZ 1.765E+O2 1.765E+02 1.765€+02 1.76SEt02 
3 . 1 5 8 ~ + 0 2  3 . 1 5 8 ~ + 0 2  3 . 1 5 8 ~ + 0 2  3.150~+02 3 . 1 5 8 ~ + 0 2  3 . 1 5 8 ~ + 0 2  3.15e~+o2 
1.332Ec02 1.332E+Oi 1.332E+02 1.332E+O2 1-332E+02 1-332E+02 1.332E+02 
I .  100E+02 I .  100E+02 I .100E+O2 1 .100E+02 1.100E+02 1. IOOE+02 1.lOOE+02 
3.763E+01 3.763E+0 1 3-763E+OL 31763E+01 3.763E+Ol 3.763E+OL 3-763E+Ol 
3.731€+01 3 ~ 4 4 2 E + O l  3.175E+OI 2.493E+01 1.666E+Ol 3.3251+00 1.167E-02 
3.620E+00 6.5091+00 9.175E+00 1.6OOE+Ol 2.427E+01 3 .76 IE t01  4.092E+01 
6.207E+01 6.207E+01 6.207E+01 6.207€+01 6.207E+01 6.207E+Ol 6.207E+01 
2.772E+04 2.776E+04 2.776E+04 2.776E+04 2.776E+04 2.776€+04 2-7768+04 
2.321E+02 2.9601+05 3.282E+02 3.565E+O2 3.605E+02 3.607E+02 3.607€+02 
I .  216E+03 I .  216E+OZ I .216E+03 I .  21 M+03 1.21 6€+03 1.216€+03 1-21 6E+03 




3.49 CE+ 02 
4.55SE+02 









8.24 €E +02 
5 . 8 9 e ~ + o 2  
7 . 9 8 e ~ + o z  
7 . 6 9 e ~ + o 2  
~ . ~ B O E - O I  
9 . 2 9 Z E + 0 2  











7.62 5E+0 1 
4.91 SE+Ol 
3.347€+01 









1.21 C E + O I  
1.23EE+03 
1.11 EE+03 







3.69 tE+ 02 
1.65EE+02 
1 - 76 CE +O 2 
3.15 €E+02 
1.332€+02 
I .  I O  GE+02 
3.761E+OL 




L . ~ I ~ E + o ~  
1.OKY IOsOKY 100.0KY 250.OKY 
3.3638+01 3.363E+01 3.363E+0 1 3.363Ei01 
9.796E+OL 9.796E+Ol 9.796E+0 I 91796E+O I 
2.436E+02 2.436E+OZ 2.436E+02 2.436E+02 
3,495E+02 3.495E+O2 3.495E+02 3.495E+02 
4.555E+02 4.559E+02 4.559E+02 4.5591+02 
2.440E-08 0.0  0.0 0.0 
5.541E+02 5 .54 lE+02  5+541E+02 5.541Et02 
5.898E+02 5.898€+02 5.898E102 5.898E+02 
6.393E+O2 6.393€+02 6.393E+02 6.393EIO2 
7.  I79E+ 02 7. I5 OE+02 6.864E+0 2 6 - 4 1  3E102 
3.199E-01 3.241E+00 3-18 IE+O I 7.69 l E + O  I 
7.406E+02 7.406E+02 7.406E+O2 7.406E+02 
7.576E+02 7.576E+02 7.576E+02 7.576E+02 
7.988E+02 7.988E+02 7.988€+02 ?.988E+02 
3.286E+OI 3.286E+01 3.286E+0 1 3.286E+01 
7.907E+02 7.907E+02 7.907E+02 7.907€+02 
8.248E+02 8.248€+ 02 8.24BElO 2 8.248E102 
7 -68  l E + 0 2  7.459E+02 5.565E+0 2 3.41 6E+O 2 
2.508€+00 2.468E+OI 2.140E+O2 4.290E+02 
9.293E+02 9.293E+02 9.293E102 S.293E+O2 
9.509E+Ol 9.509E+01 9.509E+01 9.509E+Ol 
7.7158+02 7.715E+02 7.715E+02 7.715E+02 
7.696E+02 7.696E+02 7 -6968+02  7.696E102 
5.415E+02 5.415E+02 5.41SEI.02 5.415E+02 
2.173E+O2 2.173E+02 2.173E+02 2 -173Et02  
3.756E+02 3.756E+02 3.756E+O2 1.756E+02 
0.0 0.0 0.0 0.0 
3.607E+02 3.607€+02 3.607E+02 3.607E+02 
2.1BOE+O2 2.1 78E+02 2.157E102 2. 123E+02 
I.SOIE+OZ I .501E+02  1.50LE+02 I.501E+02 
7.62!5€+01 7.625E+Ol 7.625E+Ol 7.6251+01 
4.919E+OL 4.919E+OL 4.919E+Ol 4.919E+OI 
3.347E+Ol 3.347Et01 3.347EC01 3.3478+01 
1.1OZE+02 1.1 02E+02 I.l02E+OZ 1 - 1 0 2 E t 0 2  
3.539E+02 3.5391+02 3.539E+02 1.5398+02 
l . l 26E+03  1.126E+03 1.126E103 1.126E+O3 
0.0 0.0 0.0 0.0 
1.553E+02 1.553E+02 1.553E+02 I .S53E+02 
2.993E+02 2.985E+02 2.905E+02 2.7771+02 
1.096E-07 0.0  0.0 0.0 
1.232E+03 1.232E+03 1.232E+03 1.232E+03 
I .274E+03 1.274E+03 1.274E+03 1.2741+03 
1-21 6E+03 1.21 6E+03 1.21 6E+03 1-21 6E+03 
1-238EtO3 1-2381+03 1.238E+03 1.238E103 
I .115E+03 I .  I 1 5 E + 0 3  1 ~ 1 1 5 E + 0 3  1.11 5E+O3 
1.126E+03 1.126E+03 l . I26E+O3 1.126Et03 
7.776E+02 7.776€+02 7.776E+02 7.7768102 
0.0 0.0 0.0 0.0 
I .318E+OJ 1.31 8E+03 1.318E+O3 1.318E+03 
6.72OE+02 6.720E+02 6.7208+02 6.720E+02 
6.844E+02 6.844E+02 6.844E+02 6.8441+02 
0.0 0.0 0.0 0.0 
2.023E+OZ 2.023E+02 P.OZJE+OZ 2.023E+02 
3-695E+02 3-6951+02 3.6951+02 3.695E+02 
1.655E+02 1.655E+02 1.655E+O2 1.655E+02 
1.765E+O2 1.765E+02 1.765E+02 1.765E102 
3.158E+02 3.158E+02 3.158E+02 3.158E+02 
1.332E+O2 1.332E+02 1.332E+02 1.332E102 
I .lOOE+02 1.100E+02 I .100E+02 1.IOOE+O2 
3.763E+01 3.763E+Ol 3.763E+OI 3.763EIOL 
0.0 0.0 0.0 0.0 
4 .O93E+O I 4.093E+ 0 I 4.093E+0 I 4.09 3E+O 1 
6.207E+OI 6.207E+01 6.207E+01 C.207E+OI 
2.776E+04 2.776E+04 2.775E+04 2.774E+O4 
4 . 6 7 1 ~ + 0 2  4 . 6 7 1 ~ + 0 2  4 . 6 7 1 ~ + 0 2  4 . 6 7 1 ~ + 0 2  















A G  
c o  
I N  
SN 






L A  
CE 
P R  
NO 
PM 
S M  
EU 
GO 
T B  
O *  
ER 
T M  
TOTAL 
no 
TABLE A . 3 5 .  CUPIES OF FISSIOL PPOOUCT ELEMENTS I N  PUR HIGH-LEVEL WASTE 
A S  A FUNCTION O F  DECAY TIME (BASIS = 1.0 HTHM) 
HL I I . O Y E  2.OYP 5.0YP 1 0 . O Y R  30.OYR 1OO.OYR 3OO.OYR I . 0 K Y  1 0 . 0 K Y  1 O O . O K Y  2 5 0 . O K Y  
2.871 E-06 2.871E-OC 2.871E-06 
3.152E-21 0 . 0  0.0 
4.O9lE-01 4.091E-01 4.091 E-01 
5.176E+00 2.794E-05 2.132E-05 
1.697Et05 7.129E+04 6.898E+OA 
2.461E+05 7.295E+04 6.903E+04 
2.913E+05 5.571E+03 1.083E+02 
5.637E+05 1.277E+O4 2.460E+02 
5 .56 lE- I2  0 . 0  0.0 
I .307E+01 I .  307E+O 1 1.307E+OI 
5.284E+05 2.166E+OC l-O88E+OS 
5.187E+05 2.166E+OC 1*088E+05 
1.122E-01 1- 122E-0 1 1-IZPE-01 
21876E+03 I . O 4 4 E + O Z  3.791E+02 
2.181E+02 5.360E+Ol 5.059E+OL 
5.605E-01 3.343E-03 2.001E-05 
1.840E+03 2-945E+Oi 5.464E+Ol 
1.366E+04 1.046E+04 8.142E+03 
1.770E+04 3.674E+O1 2.096E+03 
I 107E-03 4.2458-0 C 4-246E-05 
0.0 1.428E-14 8.198E-24 
2.38 lE+05 I.972E+05 1.674E*05 
9.792E+04 9.539E+04 9.322E+04 
3.426E+02 8.664E-01 1.092E-IO 
9.075E+05 3.499E+OC 1.436E+OS 
8.633E+05 3 . 5 4 1 E + O C  1.453E+05 
2.923E+OI 4.777E-05 1.506E-09 
1.248E+05 9.422E+O4 7.234E+04 
3.595E+02 3-567E+Oi I.YOE+OZ 
1.629E+04 1.457E+O4 I.317E+O4 
2-849E+Ol I.OOIE+Ol 3.516ECOO ~~ 
2.183E+02 6.583E+00 1.985E-01 
2.344E-13 0.0 0.0 
2.53lE-03 2.530E-02 2.528E-03 
2.258E-06 4.538E-l€ 9.119E-30 
2.222E-02 315081-02 7.728E-04 






































2.87lE-06 2.87lE-06 2.871E-06 2.871E-06 2.870E-06 2.859E-06 2.7501-06 2.577E-06 
0.0  0 . 0 .  0 -0  0 . 0  0 . 0  0.0 0.0 0.0 
4.090E-01 4.089~-01 ~ . o ~ ~ E - o I  ~ . o ~ ~ E - o I  4 .047~-01 3 . 6 7 7 ~ - 0 1  I . ~ O ~ E - O I  2.840e-02 
5.702E+04 3.542E+04 61694E+03 5.73iE+01 3.329E-06 0.0 0.0 0.0 
5.703E+04 3.543E+04 6-696E+O3 5.731E+01 3.330E-C6 0 - 0  0.0 0.0 
2.132E-05 2.132E-05 2.132E-05 2.132E-05 2.132E-05 2.132E-05 2.132E-05 2-132E-05 
I.805E+01 I .805E+00 1.805E100 1.80EEi00 1.80SE+00 1.797EiOO 1-725E+00 1.612E+00 
7.722E-01 I.375E+00 1.706E100 1.7LCE+OO 1.715E+00 I.708E+00 1.639E+00 1.532E+00 
1.307E+OI 1.307E+01 l - I O € E + O l  1.30CE+Ol 1.303E+Ol 1.265E+01 9.439E+00 5.793El00 
0.0 0 .0  0 .O 0 . 0  0 . 0  0.0 0.0 0.0 
4.442E+02 4.729E-04 5.886E-25 0 . 0  0.0 0.0 0.0 0.0 
4.442E+02 4.7291-04 5.886E-25 0.0 0.0 0.0 0.0 0.0 
I.122E-0 I 1.122E-01 1 - 122E-0 I 1.122E-01 1.122E-01 1.12 1E-01 1.  I 1  OE-0 1 1.09 ZE-0 I 
I.146E-01 2.665E-05 1.819E-05 6-LObE-06 1.338E-07 6-233E-29 0.0 0.0 
3.459Et01 1.337E+01 4.807E-01 3.591E-OS 1.293E-19 0 .0  0.0 0.0 
1.487E-11 1.487E-11 1.487E-11 1.487E-11 1.487E-11 1.b87E-11 1.487E-11 1.487E-11 
9.612E-01 9.125E-01 8.279E-01 7.787E-01 7.717E-01 7.251E-01 3.886E-01 1.374E-01 
1.lOlE+O3 8.257E+00 8-853E-01 8.841E-01 8.798E-01 8.266E-01 4-430E-01 1.566E-01 
2.683E+02 1.799E+00 4.439E-08 2.23ZE-I2 2.232E-12 2.232E--12 2.232E-12 2.232E-12 
4.246E-05 4.246E-05 4-246E-05 4-24CE-05 4.245E-05 4.244E-05 4.227E-05 41199%-05 
0.0 0.0 0.0 0.0  0.0 0.0 0.0 0.0 
8.659E+04 5.16OEt04 1.024E+04 1.012E+O2 3.448E-01 3.439E-01 3.347E-01 3.199E-01 
7.7481+04 4.8818+04 9.6858+03 9.540E+Ol 9.023E-06 0.0  0.0 0.0 
I.092E-10 1.092E-IO I -092E-10 1.092E-10 1.092E-IO 1.092E--LO 1.092E-IO I.092E-IO 
1.156E+OZ 2.914E-05 2.702E-05 2.702E-05 2.702E-05 2.702E-05 2.702E-05 2.702E-05 
1.170E+02 2.149E-06 0 - 0  0.0 0.0 0.0 0.0 0.0 
1.560E-09 1.56OE-09 1.560E-09 I.56OE-09 1.560E-09 1.560E-09 1.560E-09 1.560E-09 
8.738E+03 4.433E+01 4.116E-07 0 . 0  0.0 0.0 0.0 0.0 
3.328E+02 2.853E102 1-664E+02 3.56€8+01 1.623E-01 4.601E-06 4.60lE-Ob 4.601E-06 
6.003E+03 9.905E+O2 3.190E+00 I.52SE-06 3-896E-22 0 . 0  0.0 0.0 
8.179E-04 1.049E-12 4.179E-13 4.191E-13 4.191E-13 4.191E-13 4.191E--13 4.191E-13 
1.356E-13 0 . 0  0 .O 0 . 0  0 .0  0.0 0 . 0  0 .0  
0 . 0  0 .0  0 .O 0 . 0  0.0 0.0  0 . 0  0.0 
0.0  0.0 0 .O 0 . 0  0.0 0.0 0.0 0.0 
1.970E-OS 1.44lE-08 1-526E-19 0 - 0  0.0 0.0 0 . 0  0.0 
2.517E-03 2.488E-03 2.389E-03 2.12eE-03 1.421E-03 7.85lE-06 2.08lE-28 0.0 
2.957E+05 1.726E+05 3.350E+04 3.657E+02 1.922E+01 1.853E+01 1.422E+Ol 9.689E+00 
4 
56 
SE 7 9  
S E  90 
Y 90 
V 9 1  
Z R  93 
NB 9 3 Y  
ZR 95 
Ne 95 





















TAeLE A.36. CUPIES O F  PRINCIFAL FISSION PPODUCT NUCLIDES I N  PUR HIGH-LEVEL WASTE 
A S  A FUNCTION OF DECAY TIME (BASIS = 1.0 MTHH) 
HL W 1.OYF 




I .805E+00 1.805E+00 
1.451E-01 2.2318-0 1 
2.91 3E+O E 5.569E+03 
5.€15E+05 1.273EC04 
1.307E+O 1 1.307E+Ol 
4.305E+05 2.164E+Of 
4.305E+05 2.164E+05 
1. 122E-0 1 1. 122E-01 
1.343E+04 1.0468+04 
3.194E+03 2.550E+OE 
7.771E-0 1 7.771 E-0 1 
2.67SE-01 1.088E-0 1 













2 . O Y R  5.OYP 1O.OYR 30.0YR 
4.09lE-01 4.090E-01 4.090E-01 4.089E-01 
6.898E+04 6.423E+04 5.702E+04 3.5421+04 
6.900E+04 6.424E*04 $.703E+04 31543E+04 
3.031E+01 6.978E-05 2.801E--14 0 .0  
1.80SE+OO 1.805E+00 l.BOSE+OO I.805E+00 
2.973E-0 1 4.983E-01 7.7208-01 1.375E+00 
1*065E+02 7.445E-04 I -903E-12 0.0  
2.449E+02 1.653E-03 4.225E-12 0.0 
1-307E+Ol 1.307E+Ol 1.307E+OI 1.307E+Ol 
1.088E+05 1.383E+04 4.442E+02 417291-04 
1.088E+05 1.383E+04 4.442E+02 4-729E-04 
1.122E-01 I.122E-01 1.122E-01 1.122E-01 
8.141 E+03 3.8431 +03 1.1 OOE+O3 7.372E+00 
1.986E+03 9.376E+02 2.683E+02 1.799E+00 
7.771E-01 7.77LE-01 7.771E-01 7.769E-01 
1.088E-01 1.088E-01 1-O88E-01 I -088E-01 
7.77lE-01 7.77lE-01 71771E-01 7.769E-01 
6.887E+04 2.512E+04 4.679E+03 5.663Et00 
3.449E-01 3.449E-01 3.449E-01 3.449E-01 
9.854E+04 9.194E+04 8.191E+04 5.16OE+O4 
9.322E+04 8.6978+04 7.748E+04 4.881E+04 
1.436E+05 9.925E+03 1.156E+02 2.123E-06 
1.436E+05 9.926E+03 L.l56E+02 2.123E-06 
1.723E+03 l.L91E+02 1.387E+00 2.548E-08 
7.234E+04 3.274E+04 8.738E+03 4.433E+O1 
3.540E+02 3.459E+02 3.328E+02 2-853E+D2 
8.575E+03 61733E+03 4.500E+03 8.978E+02 
4.587E+03 3.016E+03 1.4991+03 9.16OE+01 









0 . 0  
I.306E+OI 




















30 0.  OVR 








1 -30  eE+O1 
0.0 
0.0 




I .  08 €E- 01 
1.0KY 10.0KV 100.OKY 250.OKY 
4.047E-01 3.677E-01 1.407E-01 2.840E-02 
3-329E-06 0.0  0.0 0.0 
3 . 3 3 0 ~ - 0 6  0.0 0.0 0.0 
0 .0  0.0 0.0 0.0 
1.805E+00 1.797E+00 1.725E+00 1.612E100 
1.714E+00 1.707E+00 1.639E+00 1.532E+00 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
1*303E+Ol 1.265E+Ol 9.439E+00 5.799El00 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
1.122E-01 1.121E-01 1.1lOE-01 1.092E-01 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
7.71 7E-01 7.2518-01 3.886E-0 1 1.374E-0 1 
1.08OE-01 1.015E-01 5.440E-02 1.924E-02 
7 . 7 5 5 ~ - - 0 ~  7 . 7 1 7 ~ - 0 1  
0.0 0.0 
3.44 SE-0 1 3.448E-01 
1.00SE+02 9.5381- 06 
9.54 OE+O1 9 sOP3E-06 
0.0 0.0 



















0 . 0  0.0 
0 . 0  0.0 
0 . 0  0.0 
0.0 0.0 
0.0 0.0 
3.14€E-07 0.0  0.0 0.0 0.0 
3.737E-15 0 .0  0.0 0.0 0.0 
3.657E+02 1.922E+01 1.853E+01 1.422E+OI 9.689E+00 













T C  
RU 
RH 
P O  
A G  
co 






c s  
81 








T B  
O Y  
no 
ER 
T Y  
T O T A L  
TABLE A.37. WATTS OF FISSION 
A S  A FUNCTION O F  
PPWUCT ELEMENTS I N  PWR HIGH-LEVEL WASTE 
DECAY TINE (BASIS = 1.0 H T H M I  
HL U I - O Y L  2-OYR S-OYP 1O.OYR 3O.OYR 1OO.OYR 300.0YR 1.OKY lO.0KY 100.0KY 25O.OKY 
3.447E-09 3.447E-05 314471-09 3.447E-09 3.447E-09 3.447E-09 3.447E-09 31446E-09 3.445E-09 3.432E-09 3.301E-09 3.093E-09 
5.062E-32 0 . 0  0.0 0.0 0.0  0.0 0 .O 0.0 0 . 0  0 .0  0.0 0.0 
1.0181-04 1.0181-04 1.018E-04 1.018E-04 I.OI8E-04 1.018E-04 I.Ol7E-04 1 . O l E E - 0 4  1.0088-04 9.154E-05 3.504E-05 7.070E-06 
2'.339E-02 4.773E-Oe 1.782E-08 1.782E-08 1.78PE-08 1.782E-08 I -7821-08 1+782E-08 1.782E-08 1.782E-08 1.782E-08 1-78ZE-08 
4.204€+02 8.*23E+O 1 8.008E+Ol 71454E+Ol 6.618E+OI 4.1 ilE+O1 
1.0251+03 3.9991+02 3.825E+02 3.561E+02 3 . 1 6 l E t 0 2  1.964€+02 
1.475Et03 2.821E+01 5.396E-01 2.135E-04 2.098E-04 2.098E-04 
2.6961+03 6.114E+01 1.176€+00 917661-05 1.382E-04 2.450E-04 
1.786E--14 0 . 0  0.0 0.0 0.0 0.0 
6.554E-03 6.554E-03 6.554E-03 6.554E-03 6.554E-03 6.553E-03 
3.531E+02 1.34OE+Ol 6.470E+00 8.22lE-01 2.64lE-02 2.8llE-08 
4- l49E+O3 2.076E+03 1.044€+03 1.326€+02 4.26OE+OO 4.5351-06 
6.650E-06 6 . 6 5 0 E - O C  6.6SOE-06 6.650E-06 6.650E-06 6.650E-06 
4.767€+01 1.73lE+Ol 6.283E+00 3.007E-01 1-899E-03 2.462E-07 
6.997E-01 9.137E-02 8.516E-02 7.385E-02 5-8231-02 2.252E-02 
1.651E-03 9.876E-OC 5.9221-08 3.419E-14 2.134E-14 2.114E-14 
5.326E+00 7.690E-01 1.159E-01 Z . l l 8E-03  1.33OE-03 1.241E-03 
4.499E+OI 3.275€+01 2.546E+OI 1.2038+01 3.4501+00 3.4951-02 
2.101E+01 3.203E+00 1.773€+00 7.882E-01 2.255E-01 1.512E-03 
3.667E-06 1.964E-OP I.964E-08 1.964E-08 I .964E-08 1.964E-08 
0.0 1.3741-17 7.8871-27 0.0 0.0 0.0 
1.487€+03 1.0931+03 B.IOOE+02 3.57hE+02 1.382E+02 5-713E+01 
3.842E+O2 3-746E+02 3.660E+02 3.415E+02 I.O42E+O2 1.917E+02 
6.459€+02 213218+02 9.525E+Ol 6.584E+00 7.668E-02 1.408E-09 
6.271 € IO3  2.573€+0 1 I -056E+ 03 7.3001+01 8 -502E-01 1.562E-08 
7.052E-02 8.075E-12 9.247E-22 0.0  0.0 0.0 
6.991 E+O 1 3.38SE+O 1 2.595E+Ol 1.174E+0 1 3.134EIOU 1.59OE-02 
4.215E-02 4.183E-02 4.151E-02 4-056E-02 3.903E-02 3.345E-02 
2.4ME-02 8.6271-03 3.031E-03 1.314E-04 7.050E-07 5.513E--15 
1.778€+00 5.361E-02 1.617E-03 4.431E-08 1.104E-15 0.0 
2.737E-16 0 - 0  0.0 0.0 0.0 0.0 
2.804E-05 2.803E-OC 2.801E-05 2.796E-05 2.7888-05 2.756E-05 
4-552E-09 9.146E-21 1.838E-32 0.0 0.0 0.0 
4.277E- 0 5  6.034E-0 C 8 -863E-07 2.083E-08 3.055E-09 2.235E-12 
1.920E+04 7.llOE+O3 3.982E+03 I.430E+03 8.782€+02 4.945€+02 
S . T ~ P E + ~ O  i.4szE-oe I . 8 8 2 ~ - 1 3  i . e 8 2 ~ - 1 3  I . 8 ~ 2 ~ - - 1 3  i . 8 8 2 ~ - 1 3  
~ . ~ o ~ E + o I  B.TOPE+OI a.oo8E+ai 6 . 2 4 5 ~ + 0 1  * . i 3 7 ~ + 0 i  ~ . I O ~ E + O O  
7.769E+00 6.65iE-02 3.864E-09 0.0 0.0 0.0 
3.71IE+Ol 3.177E-01 1.846E-08 0 . 0  0.0 0.0 



























0 .0  
2.366E-23 
9.430E+01 
3.0511-04 3.OSlE-04 3-035E-04 2.90SE-04 2.714E-04 
0.0 0.0 0.0 0.0 0.0 
6.547E-03 6.532E-03 6-3448-03 4.733E-03 2.9051-03 
0.0 0.0 0.0 0.0 0.0 
0 . 0  0 . 0  0.0 0.0 0.0 
6.650E-06 6.650E-06 6.643E-06 6.580E-06 6.475E-06 
5.64PE-08 1.236E-09 5.757E-31 0.0 0.0 
6.044E-08 2-176E-22 0-0 0.0 0.0 
2.131E--14 2.1318-14 2.134E-I4 2.134E-I4 2.134E-14 
9.73CE-04 9.625E-04 9.043E-04 4.846E-04 1-71 4E-04 
1.18eE-02 1.182E-02 1 .1 l lE -02  5.953E-03 2.105E-03 
3.34 OE- 16 3.340E- 16 3.340E-16 3 - 34 OE-16 3.34 OE-16 
1.964E-08 1.964E-08 1.963E-08 1.9558-08 1.9428-08 
1.117E-01 1-ISLE-04 1-148E-04 I.117E-04 1.068E-04 
3.74CE-01 3.543.5-08 0 - 0  0.0 0.0 
1.88iE-13 1 -882E-13 1 -882E-13 1 -882E-13 1.882E-I 3 
0.0 0.0 0.0 0 . 0  0.0 
0 . 0  0 .O 0.0  0 . 0  0.0 
0 .0  0.0 0.0 0 . 0  0 . 0  
0 . 0  0.0 0.0 0.0 0.0 
4.181E-03 1.909E-05 6-299E-08 6.299E-08 6.299E-08 
1.202E-08 2-954E-24 0.0 0.0 0.0 
5.460E-15 5.460E- I 5  5.46 OE- I 5  5.46 OE-1 S 5-06 OE-15 
0.0 0.0 0.0 0.0 0 . 0  
0.0 0.0 0.0 0.0 0.0 
0 .0  0 .0  0.0 0.0 0.0 
0.0  0.0 0.0  0 . 0  0 . 0  
0.0 0 . 0  0.0 0.0 0.0 
2 . 3 5 e ~ - o s  I . S ~ ~ E - O S  8 . 6 9 7 ~ - 0 8  Z . ~ O ~ E - ~ O  0.0 
8 . 9 4 e ~ - o i  Z . O O ~ E - O ~  i . 9 0 8 ~ - 0 2  ~ . I ~ Z E - O P  s . 7 6 0 ~ - 0 3  
58 
SE 7 9  







T C  99  
QUI06 
Q M 1 0 6  
00107  
A G I I O M  
5 8 1 2 5  
SNIP6 
S B l Z b  
5 8 1 2 6 1  
CS134 











TABLE 1 - 3 0 .  WATTS QF PPINCIP IL  FISSION PPODUCT NUCLIDES I N  PYW HIGH-LEVEL WASTE 
A S  A FUNCTION O F  DECAY TIME (BASIS = 1.0 M T H M )  
HLW 1 . O Y E  2 . O Y R  5 . O Y P  1 O . O Y R  30.OYR 100.OYR 3OO.OYR 1.0KY IO-OKY 100.0KY 250.OKY 
I .Ol8E-04 l .Ol8E-04 



























1-0181-04 1.018E-04 1.018E-04 1.018E-04 1.017E-04 
8.006E+01 7.454E+Ol 6.618E+OI 4-lllE+01 7.769€+00 
3.824E+02 3.561E+02 3.161E+O2 1-9641+02 3.711Et01 
1.089E-01 2.506E-07 1.006E--16 0 - 0  0.0 
2.098E-04 2.098E-04 2.098E-04 2.098E-04 2.09CE-04 
5.267E-05 8.829E-05 1.368E-04 2.43bE-04 3.022E-04 
5.394E-01 3.77lE-06 9.639E-I5 0.0  0 .O 
1.175E+00 7.928E-06 2.027E-14 0 . 0  0 .O 
6.554E-03 6.554E-03 6.554E-03 6.553E-03 6.552E-03 
6.469E+00 8.221E-01 2.641E-02 2.811E-08 3-500E-29 
1.044E+03 I - 326E+02 4.26OE+00 4.535E-06 5.645E-27 
6.650E-06 6.650E-06 6.650E-06 6.650E-06 6.650E-06 
6.248E+00 2.990E-01 1.888E-03 2.991E-12 0.0  
2.545E+01 I .201E+01 3.438E+00 2.305E-02 5.688E-10 
9.692E-04 9.692E-04 9.691E-04 9.6901-04 9.685E-04 
2.010E-03 2.010E-03 2.OlOE-03 2.OlOE-03 2.00PE-03 
9.895E-03 9.894E-03 9.894E-03 9.893E-03 9-888E-03 
7.010E+02 2.557E+02 4.762E+Ol 5-7641-02 3 -477E- I2  
1.151 E-04 1-15 IE-04 1-15 I E-04 1. I5 1E-04 1-15 LE-04 
I.O9OE+O2 l-O17E+02 9.060E+Ol 5.707E+01 I . l 3 2 E + O I  
3.6601+02 3.4151+02 3.042E+O2 1.917€+02 3.803E+01 
9.525E+OL 6.584E+00 7.668E-02 1.4088-09 0 . 0  
1.056E+03 71296E+01 8.497E-01 1.561E-08 0 - 0  
2.595E+Ol 1.174E+OL 3.134E+00 1.590E-02 1.476E-IO 
4.15lE-02 4.056E-02 3.903E-02 3.345E-02 1.951E-02 
7.67OE+01 6.023E+01 4.025E+01 8 . 0 3 O E + O O  2.82OE-02 
3.3361+00 2.194E+00 l.O91E+00 6.662E-02 3.754E-06 



















1-15 E - 0 4  






2 -81 tE-09  
2 .71E-18  
8.94 7E-01 
I -008E-04 9.154E-05 3.5041-05 7.070E-06 
3.864E-09 0.0 0.0 0.0 
I.846E-08' 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
2.097E-04 2.088E-04 2.OOSE-0 4 1.873E-04 
3.038E-04 3.025E-04 2.904E-04 2-71  4E-04 
0.0 0.0 0.0 0.0 
0 .0  0.0 0.0 0.0 
6.532E-03 6.344E-03 4.733E-03 219051-03 
0.0 0.0 0.0 0 .0  
0.0 0.0 0.0 0.0 
6.6501-06 6.643E-06 6.58OE-06 6 . 4 7 5 E ~ 0 6  
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
9.6251-04 9.043E-04 4.846E-04 1.7161-04 
1 -996E-03 1.876E-03 I .005E-O3 3.55.E-04 
9.026E-03 9-232E-03 4.948E-03 1.7491-03 
0.0 0.0 0.0 0.0 
1-IS1E-04 1.148E-04 I . l l 7 E - 0 4  1.068E-04 
1.055E-08 0.0 0.0 0.0 
3.543E-08 0.0 0.0 0.0 
0 . 0  0.0 0.0 0.0 
0 . 0  0.0 0.0 0.0 
0 . 0  0.0 0.0 0.0 
1.9021-05 0.0 0.0 0.0 
0.0  0 .0  0.0 0.0 
0 . 0  0.0 0.0 0.0 
2.007E-02 1.908E-02 1.181E-02 5.76OE-03 
1.920E104 7.11OE+OI 3.982E+03 1.430E+03 8.782E+02 4.945E+02 9-43OE+OI 8.94EE-01 2.0098-02 1.908E-02 1.182E-02 5.760E-03 
. 
TABLE A.39. PIQTONS FPOM F f S l I O N  PPOOUCTS I N  PUP HIGH-LEVEL WASTE 
A S  A FUNCTION OF DECAY TIME ( B A S I S  = 1.0 MTuMJ 
EMEAN 
I.lO0E-02 








2.250E+ 0 0 
2.75 OE+ 00 
5.75 a€- a2 
3.750~-01 
a. saoE- o 1 
~ . S ~ O E + O O  











I . Z S ~ E - O L  
2 .2saE-ai  
3 . 7 5 0 ~ - 0 1  
5.750E-01 
8.500E-01 
I . ~ S O E + O ~  
I . 7 5 a ~ + a 0  
18 GROUP PHOTON PELEASE PATES. PHOTONS/SECONO 
BASIS= METRIC TON O F  I N I T I N  HEAVY METAL A7 A REPROCESS I NG TIME O F  I60 DAYS 
ULW I.OYE 2 . 0 1 ~  5 . 0 1 ~  IO.OYR 3 0 . 0 ~ ~  IOO.OYP 3oa.01~ I.OKY IO.OKY i o 0 . 0 ~ ~  2 5 0 . 0 ~ ~  
4*778E+I 6 
I .072E+16 




3 * 0 9 9 E + l 5  
3;357E+16 
1.2438+15 






P . ~ Z ~ E + I I  
2.067~+16 
~ . O ~ ~ E + L Z  
2.128E+I t 
4*777E+ 1 C 
4-8 IOE+lE 




I .462E+I C 







5.681 E-0 5 
3.686E-OC 
2.331 E-0 7 
L. I75E+I6 4*483E+15 3.261E+15 1.985E+15 3.759E*14 3.348E+12 
2.678E+15 I.O22E+15 7.000E+14 4.113E+14 7.787E+13 6 . 9 8 0 E i 1 1  
2.60lE+I 5 9.636E+ I 4  6 -82 2 E + I  4 3 - 9  Z2E+ I 4  7.394E+13 6- 74 EE+ I I 
2.414E*15 8.839E114 6.347E+14 3.836Ei14 7.2301+13 6.3S€E+Ll 
1.654E+15 5.675E+l4 3.929E+14 2.3 LOEtl4 41352E+13 3.92EE+11 
I .759E+ 15 5-029E + I 4  3 - 1 9  IE+14 1.625E+ 14 2 -81 CE+13 2 - 4 3  €E t l 1  
1.445E+15 4-@66E+14 3.354E114 I .99LE+l4 3.716E+13 3.2LiE+11 
7.974E+l4 21604E+14 1.554Ei14 8.576E+l3 1.61dE+l3 1 . 6 9 t E + l l  
8.662E+15 4.854E+15 3.284E+15 I - 9 0 8 E t 1 5  3.775E+14 3.777E+12 
2.596E+I 5 9.785Ecl4 2.54 5 E l l 4  2.978E+13 2.662E+l2 2.590E+L 0 
4.768E+14 2.102E+14 1.056E+14 2.208Ei13 9.223E+11 8.20SE+09 
3.181E+13 7.460E+12 3.285E+l2 B.BOOE+ll 6-8961+10 51747E+O8 
4.634E+l3 3.546E+12 5.676E+10 3.908E+07 7.381EiO6 6.315E+04 
9.0 16E+I 1 1.12SE+1 I 3.562E+09 3.761Ei03 2-7951-04 2.79 $E-04 
1 . 1 3 l E + l l  1 . 4 3 E t l O  4.617ElOB 4-915E+02 2-059E-04 2.05SE-04 
5.785E--05 5.9738-05 6.088E-05 6.129E-05 6-129E-05 6.12SE-05 
3.754E-06 3.8768-06 3.950E-06 1.9778-06 3-977E-06 3.977E-06 
2.374E-07 2.45lE-07 2.498E-07 2.515E-07 2.SLSE-07 2.51CE-07 







































5-91  2E+O 9 












3.9 77E-0 6 
2.51 5E-07 

















I . S O ~ E + O ~  
1.599E+17 60307E+lC 316911+16 1.522El l6 1.013E+I6 5.812E+15 1.10~5E+15 1.025EI13 2 . 3 1 5 E + l l  2.200E+l l  I . 3 6 2 E I l  1 C-727EILO 
4*899E+16 1.445E+Lb 9.4 lOE+15 4.405E+15 215781+15 1.345E+15 2.567E+14 2.534E+12 6.007E+10 5.641E+lO 3-062E+lO 1.122EilO 
L a  GROUP SPECIFIC ENERGY RELEASE RATES. MEVIYATT-SEC 
BASIS= METRIC TON O F  I N I T I N  HEAVY METAL AT A REPROCESSING TIME O F  160 DAYS 
I O . O Y P  
4.892EW7 
1.750E+07 







2 . 1 6 3 E 4 8  




1.61 6E +03 
3.044E-I 0 
2.765E-1 1 







































3 0 C . O Y R  
5.02 IE+04 











7.20 EE-I 0 
3.06 lE- I O  
2.784E-1 I 
2.76CE- I2 






5.59 6E + 02 
1.391E+03 






6 . 3 a 5 ~ - 0 2  




2 -784E- 1 1  
2 -766E- 12 
1 O s O K Y  IOO.OKY 2 5 0 . O K Y  
1.0 I 7E+ 03 7.62 1 E+O 2 5.02 OE+02 
5.065E+02 3.105E+02 1.464E+02 
2.140E+02 1.4738+02 e.247E+01 
5.332E+02 3.399E+02 1.706E102 
I.310E+03 7.316E+02 2.859El02 
1.606E+02 1.010E+02 4.955E+OL 
3.237€+02 1.799E+02 6-954E+Ol 
1.103€+04 5.909E+03 2.089Et03 
3.754E+04 2.012E+04 7.113E*03 
2.784€+03 1.489E+03 5.263E+02 
9.915€+02 5.314EC02 I.879E+02 
5.918E-02 3.172E-02 I .12IE-02 
1.255E-09 1.255E-09 1.255E-09 
7.688E-10 7.688E-1 0 7.688E-LO 
7.205E-10 7.205E-1 0 7-20SE-10 
3.06SE- I 0 3.065E- L 0 3 . 0 6  SE-10 
2.784E-11 2.784E-11 2.784E-I1 
2.766E-12 2.766E-12 2.766E-12 
61  
Appendix A.3: Characterization of PWR Structural Material Waste 
A 
62 
TAeLE 1 - 4 0 .  GPAMS OF ACTIVATION PPOOUCT ELEMENTS IN PHP CLADDING WASTE 
AS A FUNCTION O F  DECAY TIME (BASIS = 1.0 MTHMI 

















C L  
A R  
K 





M N  
F E  3.164E+04 3.164E+04 
co 9.704E+0 1 9.620E+O I 
N I  1.242E+04 1.242E+O 4 
cu  1.780E+OI 1.788E+01 
ZN 1-01 7E-0 1 1 vO17E-0 1 
G I  1.5961-05 1.596E-OC 
GE 1.033E-07 1.033E-07 
4s 2.6878-18 2 . 6 8 7 ~ - 1  e 
SE 2 . 4 2 9 ~ - 2  a 2.429~--20 
SP 2.747E-02 2.7448-01 
Y 2.136E-02 2.070E-02 
ZR 2.300E+O 5 2.300E+O C 
N 8  7.093E+02 7.088E+08 
* a  4.3OZE+OZ 4.310E+OP 
TC 6.227E-02 6.227E-05 
RU 1.4881-0 I 1.488E-0 1 
R l i  9.102E-07 9.226E-07 
D O  3.037E-07 3.049E-01 
4G 3.271 E-05 3.26 I E-05 
co 7.209E-02 7.21 LE-OP 
I N  1.668E-0 1 1.666E-0 1 
SN 3.756E+03 3.7561+01 
s a  3.159E+00 2.863E+00 
TE 7.736E-01 l.O85E+OC 
I 6.976E-05 7.065E-05 
XE 1.9ffiE-06 1.9051-06 
cs 1 .355E- 1 7 1 -346E- I 7 
BA 6.559E-20 1.459E-15 
NO 8.54bE-2 0 8. SUE-  2 0 
P M  8.841 E-23 6.507E-21 
SI4 9.7468-1 2 9.745E-12 
EU 1.520E-06 1.654E-06 
GO 1.226E-03 1.226E-02 
TB 1.945E-05 1.930E-OE 
O Y  6.0351-06 6.183E-Ot 
HO 1 - 2  O8E- 0 7 1.208E-0 7 
E l  1.636E-0 E 1.6XE-OE 
TY 8.321 E- 1 3 8. W7E- 1 1 
y e  I ~ 6 2 9 E - 0 9  I -629E-OS 
LU 1.338E-02 1.3681-05 
HF 1.804E+0 1 1.804E+01 
TA 2. 88OE-0 1 2.883E-0 1 
Y 0.575E+O 0 4.576E+00 
R E  3.782E-01 3.788E-01 
OS 7.402E-02 7.4051-02 
I R  1 -618E-06 1.548E-OC 
PT 6.293E- 07 6.961 E-0 7 
AU 1 -549E-16 I.549E-16 
HG 1.636E-17 1.636E-17 
TL 5.736E-16 9.3641- 16 
pe 5.001E-04 5.001E-04 
8 1  2.000E-04 2.000E-04 
PO 2.3281-09 3.738E-lC 
TOTAL 2.924E+05 2.924E+OE 
3.148E+00 3.147E+00 34144E+OO 3.142E+00 
1.191E-01 1.206E-01 1.237E-01 1.25lE-01 
2.710E-02 2.710E-02 2.710E-02 2.7lCE-02 
2.901E-04 2 -90 LE-04 2.90 1E-04 2 . 9 0  LE-04 
1.944E-01.-1.944E-O1 1.9441-01 1 -944E-01 
7.01@€+01 7.018E+01 7.018E+OL 7.018E+01 
8.967E+Ol 8.967E+Ol 8.9671+01 8.967€+01 
2.916E+02 2.916E+02 2.916E+02 2.916E+02 
5.761E-06 5.76lE-06 5.761E-06 5.761E-06 
3.620E-10 3.6201-10 3.6iOE-10 3.620E-IO 
7-484E-03 7.484E-03 714841-03 7.484E-03 
1.142E-03 1.142E-03 1.142E-03 1.142E-03 
8.266E101 8-E66E+O 1 8.266E+Ol 8.266E+O 1 
4.447E+02 4.447E+02 4.447E+02 4.447E+02 
2.868E+02 2.868E+O2 2.8681+02 2.868E+02 
2.202E+OL 2.202E+Ol 2.202E+01 2.202E+01 
2.869E-04 2.869E-04 2.869E-04 2.869E-Ob 
5.33lE-10 6.411E-LO 1.073E-09 2.585E-09 
3.474E-08 314771-08 3.492E-08 3.542E-08 
1-039E-03 1.039E-03 1.039E-03 1.039E-03 
6.977E-07 6.978E-07 6.978E-07 6.978E-07 
11074E+02 1.074E+02 1.074E+O2 1.074E+02 
3.150E+00 3.1SOE+OC 3.149E+00 
1.172E-0 1 1-1761-0 1 1. 18OE- 01 
2.710E-02 2.710E-OP 2.710E-02 
2 -901 E-0 4 2.90 1E-04 2 -901 E-04 
1.944E-01 1.9441-01 1.944E-01 
7.018E+Ol ?.OlBE+01 7.018E+01 
8.967E+Ol 8.967E+Ol 8.9671+01 
2.916E+02 2.916E+05 2.916E+02 
5.761 E-OC 5.761 E-Oe 5 -76 lE -06  
3.6208-10 3.62OE-IO 3.620E-10 
7.484E-03 7.484E-02 7.484E-03 
1.1 42 E- 03 1.142E-0 2 1. I 4 2  E-0 3 
8.266E+01 8.266E+01 8.266E+01 
4.447E+02 4.447E+02 4.447E+O2 
2.868E+02 2.868E+OP 2.868E+02 
2.202E+Ol 2.202E+01 2.202E+OI 
2.738E-04 2.861E-04 2.8688-04 
4.250E-10 4.466E--LE 4.682E-10 
1.039E-03 1.039E-02 1.039E-03 
4.018E-06 8.427E-07 7.013E-07 
1.074E+02 1.0741+02 1.074E+02 
1.186E101 1.187E101 1.187E+01 1.187E+01 1.187E+01 1.187E+01 1.187EIOl 
l.lOOE+04 1.1 OOE+O 4 1.1 00E+04 l.l00E+O4 l ~ l O O E + 0 4  1.100E+04 1 - 1 O O E t O 4  
8.583E+02 8.587E+Oi 8.59lE+02 8.597E+02 8.6OlE+O2 8.602E+02 8.6021+02 
3.164E+04 3.164E+04 3.164€+04 3.1648+04 3-164E+04 
9.550E+Ol 9.387E+Ol 9.226E+01 9.066E+Ol 9.057E+01 
1.242€+04 1.242E+04 1.242E104 1.242E+04 1.2421+04 
1.796E+Ol 1.819E+01 1.8571+01 1.9961+01 2.344EIOl 
1.017E-01 l .Ol7E-01 1.017E-01 1.017E-01 1 .OllE-Ol 
1.596E-05 1.596E-05 1.596E-05 1.596E-05 1.596E-05 
1.033E-07 1.033E-07 1.033E-07 1.033E-07 1.032E-07 
2.687E-18 2.687E-18 2.687E-18 2.687E-18 2.687E--18 
2.429E-20 214291-20 2-429E-20 2-429E-20 2-425E-20 
2.744E-02 2.744E-02 2.744E-02 2.74bE-02 2-744E-02 
2.069E-03 2 -069E-03 2.069E-03 2.0691-03 2.0691-03 
2.300E+05 2.3OOE+05 2.3008+05 2.300E+05 2.300E+05 
7.088E+02 7.088E+02 7.088E+O2 71088E+02 7.0881+02 
4.310E+02 4.310E+02 4.310E+O2 4.310E+O2 4.31 IE+OZ 
6.227E-02 6.226E-02 6.226E-02 6.226E-02 6-225E-02 
I.488E-01 1.48BE-01 1.488E-01 1.488E-01 1.488E-01 
9.227E-07 9.227E-07 9.227E-07 9.227E-07 9-2278-07 
3.062E-07 3.0991-07 3.158E-07 3.183E-07 4.000E-07 
3.258E-05 3.256E-05 3.255E-05 3.252E-05 3.246E-05 
7.211E-02 7 .2 l lE -02  7 .2 l lE -02  7 .2 l lE -02  7 .2 l lE -02  
1.666E-01 1.666E-01 1.666E-01 1.666E-01 1 -666E-01 
3.756E+03 3.7568+03 3.756E+03 3.7561+03 3.756E+03 
2.623E+OO 2.174E+00 1*888E+00 1.776E+00 1.779E+00 
1.327E+00 1.776E+00 2.063E+00 2.178E+00 2-178E+00 
I .905E-06 1.905E-06 I -905E-06 1 -905E-06 1 -905E-06 
1.341E-I7 1.3121-17 1.327E-17 1-326E-17 1.326E-17 
2 .O33E- 19 2.945E-19 3 -37 1E-19 3.469E-19 3.46SE-19 
8.544E-20 8.544E-20 8.5441-20 8.544E-20 8.544E-20 
4.789E-23 2.495E-23 1.1761-239.549E-24-8.867E-32 
9.744E-12 9.74OE-I2 9-7331-12 9.709E-I2 9.64SE-12 
1.6751-06 1.602E-06 1.484E-06 1.312E-06 1.275E-06 
1.226E-03 1.226E-03 1.226E-03 I.226E-03 1.226E-03 
1.930E-05 1.930E-05 1.930E-05 1.930E-05 1-93OE-05 
6.188E-06 6.188E-06 6.188E-06 6.188E-06 6.188E-06 
1.208E-07 1.208E-07 1.208E-07 1.2086-07 1 -208E-07 
1.636E-08 1.636E-08 1-636E-08 1.637E-08 1.640E-08 
8.027E-13 8.013E-13 8.009E-13 8.009E-13 8.009E-13 
1.629E-09 1.629E-09 1 -629E-09 1.629E-09 1.629E-09 
1.369E-02 1.369E-02 1.369E-02 1.369E-02 1 -369E-02 
1.804EcOl 1.804E+Ol 1.804E+01 1.804E+01 1-804E+01 
2.8811-01 2.881E-01 2.88lE-01 2.88lE-01 2.8811-01 
4.576E+00 4.576E+00 4.576E+00 41576EtOO 4.576El00 
3.788E-01 3.788E-01 3.788E-01 3-7881-01 3.788E-01 
7.406E-02 7.406E-02 7.406E-02 7 -4WE-02  7.406E-02 
1.546E-06 1.546E-06 1.546E-06 1.5461-06 1 -546E-06 
6.983E-07 6.983E-07 6.983E-07 6.982E-07 6.979E-07 
1.549E-16 l.Sa9E-16 1.549E--16 1.549E-16 1.549E-16 
1.636E-17 1.636E-17 1-636E-17 1.636E-I7 1 -636E-17 
1.299E-15 2.3871-15 4.201E--15 1.146E-I4 3.685E-I4 
5.001E-04 5.OOlE-04 5.001E-04 5.00lE-04 5.001E-04 
2.000E-04 2.000E-04 2.000E-04 2.000E-04 2.0001-04 
6.003E-11 2.483E-13 3.419E--17 7.682E-18 7 -6821-18  
2.924E105 2.924E+05 2.924E+05 2.924E+05 2.9241+05 
~ . . ~ O E - O E  3.4711-oe 3 . 4 7 1 ~ - 0 8  
7 . 0 7 4 ~ - 0 5  7 . 0 7 4 ~ - 0 5  7.074~--05 7 .074~-05  7 . 0 7 4 ~ - 0 5  
3.142E+00 3.142E+00 3.142E+00 3.142E+00 2.112E+00 
1.251E-01 1.2SlE-01 1.2SlE-01 1.25lE-01 1.2SlE-01 
2.7lCE-02 2.710E-02 2.71OE-02 2.7lOE-02 2.7lOE-02 
2.90lE-04 2.90lE-04 2.9011-04 2.90lE-04 2.9001-04 
1.94.E-01 1 -944E-01 1.944E-01 1 -944E-01 1.944E-01 
7.01 7 E + O I  7.016E+01 7.003E+01 6.997E+Ol &997E+01 
81967E+Ol 8.969E+Ol 8.982E+Ol 8.988E+Ol 8.9881+01 
2.91CE+02 2.916E+02 2.916E+02 2.916E+02 2 . 9 1 6 E I O Z  
5-7611-06 5 -76 lE -06  5.761E-06 5.7611-06 5-7611-06 
3-62OE-LO 3 -620E- I0  3.620E-LO 3.620E--10 2.620E-IO 
7.484E-03 7.484E-03 7.484E-03 7.484E-03 714841-03 
1.1 bZE-03 1.142E-03 1-142E-03 I -142E-03 1.142E-03 
8.26CE+Ol 8.266E+Ol 8.266E+01 8.266E+01 8.266E+OL 
4.441E+02 4.447E+02 4.447E+02 4.447E+02 4.447E+02 
2 . 8 6 ~ + 0 2  2 . 8 6 8 ~ + 0 2  2 . 8 6 ~ ~ + 0 2  ~.868~+02 . 8 6 8 ~ + 0 2  
2.202E+Ol 2.202E+OL P.POPE+Ol 2.202E+Ol 2.202E+01 
2.86 SE-04 2 .86 BE-0 4 2.86 7E-04 2.84 9E-0 4 2.82 7E-04 
6.905E-09 2.20lE-08 2.140E-07 1.930E-06 4.107E-06 
3.68CE-08 4 -  186E-08 1.036E-07 5.180E-07 717621-07 
1.03SE-03 1 -039E-03 1.039E-03 1.038E-03 1.0381-03 
6.97EE-07 6.9788-07 6.978E-07 6.978E-07 619781-07 
1.074EIO2 1.074E+02 1.074E+OZ 1.074E+O2 1.074EIO2 
1.187E+Ol 1.187E+Ol 1-187E+01 l . l 8 7 E + 0 1  l . l 8 7 E + O l  
1. LO OE+04 l . l 00E+04  1.100E+04 1. I O  OE+04 1.10 OE+O4 
8.605E+02 8.602E+02 8.602E+02 8.602E+02 8.602E102 
3.164E+04 3*164E+O4 3.164E+04 3.164E+04 1.1641+04 
9.06SE+01 9. l lOE+Ol 9.619E+Ol 1.301E+02 1.51 lE+02 
1.241E104 1.241E+04 1.241E+04 1.2371+04 1.235El04 
2.73eE+OI 2.846E+01 2.847E+Ol 2.847E+0 I 2.847E+Ol 
1.01 7E-01 1-01 7E-01 1-Ol7E-01 1 .Ol7E-O1 1.01 7E-01 
1.59tE-05 1.596E-05 1.5961-05 1.596E-05 1.596E-05 
1.032E-07 1.033E-07 1.033E-07 1 sO33E-07 1.033E-07 
2.687E-18 2.687E-18 2.687E-18 2.687E-18 2.687E-18 
2.425E-20 2.429E-20 2.429E-20 2.429E--20 2.429E-20 
2.0651-03 2.069E-03 2.0691-03 2.069E-03 2.069E-03 
2.300E+05 2.300E+05 2.3001+05 2.300€+05 2.300E+05 
7.08EE+02 7.086E+02 7.071E+02 7.045E+02 7.074E+02 
4.311E+02 4.3131+02 4.33OE+02 4-376E+02 4.3781+02 
6-221E-02 6.206E-02 6.027E-02 4.497E-02 2-7601-02 
1.48EE-01 1.490E-01 1.508E-01 1.661E-01 1.835E-01 
9.2278-07 9.227E-07 9.227E-07 9.2278-07 9.227E-07 
4.88lE-07 5.316E-07 5.326E-07 5.326E-07 5.326E-07 
3.23tE-05 3.231E-05 3.231E-05 3.231E-05 3.231E-OS 
7.21 1E-02 7.21 LE-02 7.21 1E-02 7.21 LE-02 7.21 LE-02 
1.66CE-01 1.666E-01 1.666E-01 1-666E-01 1.666E-01 
3 -75 CE+03 3.756E+ 03 3.756E+ 03 3.756E+03 3.75 6E+O3 
1.781E100 1.781E+00 1.781E+00 1.781E+00 1.781E+00 
2 -17€1+00  2.178E+00 2.178E+00 2*178E+00  2.1781+00 
7 - 0 7  4E-05 7.074E- 05 7.074E-05 7.074E-05 7.074E-05 
1.9OEE-06 1.905E-06 Is905E-06 1 -905E-06 1.905E-06 
1.32CE-17 1.326E-17 1.326E-17 1.326E-17 1.326E-17 
3.46SE-I9 3.469E-I9 3.469E-I9 3.472E--19 3.478E-19 
8.5441-20 8.544E-20 8.544E-20 815441-20 8.544E-20 
0.0 0.0 0.0 0.0 0.0 
9.585E-12 9.564E-12 9.564E-12 9.564E-12 9.564E-12 
1.274E-06 1.274E-06 1.2741-06 1.274E-06 1.2748-06 
1.22CE-03 I.226E-03 1.226E-03 1.226E-03 1.226E-03 
1.93CE-05 I -930E-05 1.930E-05 1.9301-05 1.9301-05 
6.1 BEE-06 6 .lee€-06 6.188E-06 6. LBBE-06 6.188E-06 
1.207E-07 1.205E-07 1.201E-07 1.20lE-07 I.2OlE-07 
8 -00  9E- 13 8 -00 PE- 13 8.00 9E- 1 3  8.00 9E--13 8 - 00 9E- 13 
1.625E-09 1.629E-09 1-6291-09 1.6291-09 1.6298-09 
1.36SE-02 1.369E-02 1.369E-02 1.3691-02 1.3691-02 
I . B 0 4 E + O l  l.BOQE+Ol l.B04E+Ol 1.8ObE+OL 1.804E+Ol 
2.88 1E-01 2-8811-01 2.881E-01 2 - 8 8 l E - 0 1  2.881E-01 
4.576E+00 4.576E+00 4.576E+00 4.576E+00 4.576E+00 
3.78EE-01 3-788E-01 3.788E-01 3.788E-01 3.788E-01 
7.40CE-02 7.406E-02 7.406E-02 7.406E-02 7.406E-02 
1.547E-06 1.549E-06 1.550E-06 1.550E-06 1.5501-06 
6.9711-07 6.955E-07 6.945E-07 6.945E-07 6.9451-07 
1.54SE-16 1.549E-16 1-5491-16 I -549E- I6  1.549E-16 
1 ~ 6 3 7 E -  17 1 -639E-I7 1.669E--17 1.9691-17 2.470E-17 
1.094E-13 3.633E-I3 3.628E--12 3.623E-11 S-ObJE-11 
5.00 1E-04 5.001E-04 5.001E-04 5.00lE-04 5.00lE-04 
2.OOCE-04 2.000E-04 2.000E-04 2.0001-04 2.000E-04 
7.681E-I8 7.68OE-18 7.664E--18 7.506E-18 7 .25 lE - I8  
2.924E+05 2.924E+05 2.924E+05 2.924E+05 2.9241+05 
2.74 ~ E - O Z  2.74 *E- 02 2.74 ~ - 0 2  2.74 41-0 2 2.74 11-02 





CR 5 3  
MN 55 
FE 54  
FE 56 
FE 57  
N I  5 8  
N I  6 0  
N I  6 2  
Z R  90 
Z P  91 
ZR 92 
Z R  9 4  
ZR 96  
N0 93 
SN116 





TABLE A.41. GRAMS OF PPINCIPLL ACTIVATION PRODUCT NUCLIDES I N  PWR CLADDING WASTE 
A S  A FUNCTION OF DECAY TIME 18151s = 1.0 HTHM) 





















































8 . 2 8  e ~ + o 3  




3 - 9 7  €E C 0 4  





















3 -97 bE + 0 4  







































4 - 6 0  ?Et02 
I .  167E+05 
2 . 5 5 8 E + 0 4  
I.976E+04 
4. I 1  9Et04 








T A B L E  1.42. C U P I E S  O F  A C T I V A T I O N  PPODUCT ELEMENTS I N  PWR CLADDING WASTE 
A S  A F U N C T I O N  O F  D E C A Y  TIME I B I S 1 5  = 1.0 MTHH) 
SM+O.05% F 1 . O Y I  2.OYP 5 . O Y R  1 0 - O Y R  3 0 . O Y P  1 0 0 . 0 Y R  3OO.OYR 1.OKY l 0 1 0 K Y  1 0 O i O K >  25O.OKY 
n 





C L  
A P  
K 




M U  
FE 
C D  
N I  





Z P  
N 8  
NO 
T C  
R U  
O H  
P O  
AG 
t o  
I N  
SN 
S B  
T E  
I 
X E  
c s  
8 A  
NO 
P Y  
S Y  
EU 
GO 
T 0  
D Y  
HO 
EP 
T M  
Y B  
L U  
HF 




I R  
P T  
A U  
TL 
D.5 
8 1  
P O  
T O T A L  
7.258ElO I 6.86 lE+O 1 5.798E+01 
2 . 2 3 6 ~ - o e  2 . 2 3 6 ~ - 0 8  2 . 2 3 6 ~ - 0 8  
2 . 4 8 o ~ - o e  2 . 4 7 7 ~ - 0 8  2 . 4 6 9 ~ - 0 8  
9. 54lE-0 1 9.540E-0 1 9.536E-01 
3.379E-Oe 2-4771-08 2.469E-OB 
3.126E-02 1.760E-03 3.142E-07 
3.157E-07 3.1571-07 3.157E-07 
5.765E-12 5.723E-I2 5.679E--12 
2.346E-18 2.346E-13 2.346E-13 
3 -91 LE-0 4 8-278E-05 8.724E-07 
5-6568-08 2.7571-04 3.1921-08 
2.42 I E- 1 5 2.4 21 E- IS 2.42 I E - I  5 
6.836E-02 7.356E-06 9.165E-I8 











2- 421 E- 15 
6-353E+02 
7.041E+0 1 
5.022E+03 3.821E+08 2.927E+03 1.315E+O3 
6.6371+02 6 . 5 8 8 E + O i  €.539E+02 6.394E+02 
5 -7271-21  0 . 0  0.0 0.0 
2.104E-01 7.449E-02 2.638E-02 1.171E-03 
2.272E-10 1.093E-lS 5.255E-29 0.0 
6.370E-01 4.3788-02 1.727E-04 1.346E-04 
2.1761+00 2.808E-OP 5-2401-04 1.346E-04 
8.586EIO1 1.643E+O2 3.266E+00 1.269E-01 
1.662E+04 3.779E+Oi 8.547E+00 1.317E+00 
2.524E-02 2.5248-0 i 2.523E-02 2.522E-02 
L.OS6E-03 1.056E-08 I.056E-03 1.056E-03 
4.060E-03 6.51 1E-OC 1-O18E-08 9.67%-15 
2 -999E- 1 B 9.63 5E - 15 
6.455E--15 6.45%-15 6.455E-15 6-4558-15 
7.132E-04 2.6348-04 1.001E-04 I.138E-05 
9.972E- 03 1.643E-0 8 9 ~ 3 7 5 E -  04 1-82 4E -04 
0.918E+00 5.369E-02 3.232E-04 7.040E-11 
4.7 11 E+O 3 1.560E+O 8 5.4 15E+02 2.460E+O 1 
3.462E+02 2.757E+O2 2.146E+OZ 1.013E+02 
1.652E-14 1.652E- 1 4  1 -652E-14 I -652E-14 
4.1578-12 2.5688-21 1.470E-32 0 . 0  
3.641E-16 2.6OZE-IB I -859E-16 6.780E-17 
2.368E-28 2.7128-31 3.105E-43 0 . 0  
8.323E-20 6.157E-2C 4.564E-20 2-3131-20 
4.806E-12 4.769E-12 4.733E-12 4.625E-12 
I .676E-04 115048-04 1.360E-04 1.01 1E-04 
9.842E-04 3.4588-04 1.21 5E-0 4 5.266E-06 
1.724E-03 5.1998-05 1-568E-06 4.297E--11 
2.001E-2C 0.0 0.0 0.0 
1.312E-OS 1.312E-OS 1-311E-09 1.309E-09 
6.809E--14 1.368E-2E 2.749E-37 0 - 0  
1.740E-10 2.5888-11 4.717E-12 4.764E-13 
3.608E-20 0 . 0  0.0 0.0 
3.539E-03 6.91 LE-04 I .349E-04 I .004E-06 
4.203E+01 1.865E-01 2.619E-03 4.6251-07 
1.371E+0 1 I.S17E+OC 1.679E-01 2.24lE-04 
6.448E+00 2.5188-01 1.266E-02 1.099E-05 
3.323E-01 8.652E-02 2.253E-04 1.801E-08 
9.706E-06 3.820E-1 1 3.340E-I1 2-362E-11 
6.664E-04 2.179E-05 7.177E-07 5.294E-09 
1.545E-08 1.5428-OE 1.540E-08 1-5341-08 
2.266E-2S 0.0 0.0 0.0 
8. 596E- 1 2 8.596E- 1 i 8.596E-12 8.596E- 1 2  
9.13OE-13 9.130E-lZ 9.130E-13 9.130E-13 
F.907E-12 9 . 9 8 l E - I 2  9.981E-12 9-9811-12 
1.046E-05 1.680E-OC 2.697E-07 l . l l 6 E - 0 9  
4.704E+04 1.456E+04 1.095EC04 6.354E+03 
~ . 2 3 6 ~ - o e  
e . 7 7 9 ~ + 0 8  6.466~+08 5 . 6 3 4 ~ + 0 3  3 . 7 9 6 ~ + 0 3  
1.508E- 1 I 7 -58 1 E- I 4 
1 . 4 5 4 ~ + 0 3  I .  ~ ~ O E + O ?  e . 7 9 6 ~ + 0 2  4 . 1 5 2 ~ + 0 2  
5 .210~- -23  2 . 1 1 2 ~ - 3 i  e . 5 6 6 ~ - 4 0  0.0 
4.379E+01 1.425E+Ol 2.8OIE-01 3.73iE-06 3.221E-23 
2.236E-08 2.236E-08 2.2361-08 2.23tE-08 2.235E-08 
9.5301-0 I 9 -507E-0 I 9.427E-0 1 9 -20  PE-0 I 8 -455E-01 
214561-08 2.404E-08 2.231E-08 1.808E-08 8.5961-09 
2-4561-08 2.4051-08 2.232E-08 1.8OIE-08 0-547E-09 
1.778E-I3 0.0  0.0 0.0 0.0 
3.157E-07 3.157E-07 3.15CE-07 3.15CE-07 3.lSOE-07 
5.606E-12 5.325E-12 4.446E--12 2.656E-I2 4.373E-I3 
2.346E-13 2.346E- 13 2.346E-13 2.34CE-13 2 -346E- 13  
9.084E-08 910491-08 9.044E-08 9.02f.E-08 8.974E-08 
8.7781-15 0 . 0  0 .O 0.0 0.0 
2.421E-15 2.4 PlE- 15 2.42 I E - I 5  2-02 LE-1 5 2.*2 LE-15 
1.322E-37 0 . 0  0.0 0.0 0.0 
2.134E-02 1.960E-09 0.0  0.0 0.0 
3.468%+02 1.679E+00 1.319E-08 0 . 0  0.0 
1.9671+03 1.417E+02 1 -421E-02 5.342E-14 0 . 0  
6.159E+02 5.3051+02 3.152E102 71187E+01 5.488E+00 
0.0 0.0 0.0 0.0 0.0 
6.526E-06 6.270E--15 0.0  0.0 0.0 
0.0  0 .0  0 .O 0.0 0.0 
1.195E-04 7.421E-05 I ~ 4 0 2 E - 0 5  1.2OOE-07 6.971E-I5 
1.1951-04 7.423E-05 1.403E-05 1.2011-07 6.973E-15 
1.336E+00 1.378€+00 1.3981+00 1.390E+00 1.360E+00 
2.519E-02 2.509E-02 2.475E-02 2.37EE-02 2.07OE-02 
1.056E-03 1.056E-03 1.0561-03 1.05CE-03 1.053E-03 
3.095E-16 31294E-22 4.101E-43 0.0  0.0 
3.095E-16 3.294E-22 4.101E-43 0 . 0  0.0 
6.455E-I 5 6 ~455E-15  6.455E-15 6.45 51- 15 6 -454E- 15 
6.768E-06 6.0438-06 4.124E-06 1.38 4E-06 3.035E-08 
1.192E-05 2.173E-10 5.620E-27 0.0 0.0 
1.666E-16 1.666E-16 1.666E-16 1.66CE-I6 1.666E-I6 
613891-01 3.800E-01 I -439E-01 8.98 1E-03 5.4521-07 
l . l88E+O2 7.967E-01 1.966E-08 0 . 0  0.0 
2-899E+Ol 1.944E-01 4.7988-09 4.361E-13 4-36IE-13 
1.652E-14 1.6521-14 1.652E-14 1.652E-I4 1.652E-14 
0.0 0 .0  0 .o 0.0 0.0 
1 -262E-17 1.944E-20 1 -4181-23 1.418E-23 1.41 BE-23 
0 .O 0.0 0 . 0  0.0 0.0 
0 . 0  0 . 0  0 . 0  0.0 0.0 
I .276E-20-8.855E-Z1-8 -223E-29 0 . 0  0.0 
4.450E-12 3.8 15E- 12 2.22 5E-12 4.76 BE-1 3 2.17 LE-15 
6.259E-05 1.0481-05 3.400E-08 3.391E-I5 5.499E-36 
2.8261-08 2.425E- 17 1.083E-18 1.083E-18 1 -083E- 18 
1.071E-18 0.0  0.0 0.0 0 . 0  
0.0 0 . 0  0 .O 0.0 0.0 
1.305E-09 1.290E-09 1.239E-09 1.104E-09 7.365E-10 
0.0 0.0 0.0 0.0 0.0 
7.686E--14 5.623E-17 5.954E-28 0.0 0.0 
0.0 0 . 0  0 .O 0.0 0.0 
3.1 18E-10 2.676E-11 2.6761-1 1 2. C7CE-1 I 2 -676E-11 
4.166E-07 4.1668-07 4.1661-07 4-16CE-07 4-165E-07 
4.203E-07 4.166E-07 4.166E-07 4.166E-07 4.165E-07 
3 . l l 4 E - I O  2.221E-28 0.0  0.0 0.0 
1.403E-08 1.4038-08 1.403E-08 l.aO3E-08 1.403E-08 
1.325E-11 1.3151-12 4.045E-16 3.73f.E-26 0.0 
5.184E-09 4.883E-09 3.991E-09 2.24CE-09 2.999E-IO 
I .523E-08 1.482E-08 I -345E-08 1.01 SE-W 3-8622-09 
0 .O 0.0 0.0 0.0 0.0 
8.595E-12 8.595E- 12 8.595E-12 8.59 5E--12 8 -59bE- 12 
9.130E-13 9.13OE-13 9.130E-13 9.130E--13 9.130E-I3 
9.981E-12 9.981E-12 9.981E-12 9.98CE-I2 9.977E-12 
1.5171-13 3.452E-14 3.452E-14 3.45ZE-14 3.45LE-14 
3.1248+03 6.919E+02 3.181E+02 7*6341+01  7.842E+00 
i . 2 6 9 ~ - 0 1  I .  Z ~ B E - O L  I .  2681-01 I . Z L ~ E - O  L I . 2 6 a ~ - o i  




5.804E-13 0 . 0  
0.0 0.0 
3.085E-07 2.508E-07 
3 - 7 l l E - 2 3  O_.O 
2.346E-I3 2.346E-13 
8.30FE-08 3; 847E-08 
0.0 0.0 
2.42 1E-15 2 e 4 2  IE-15 
0.0 0.0 
0.0 0 .0  
0.0 0.0 
0.0 0.0 




0.0 0 . 0  
0.0 0.0 
1 sZ63E-01 1-21 2E-0 1 
1.032E+00 Is574E-0 1 





1.414E-29 0.0  
0.0 0.0 










9.998E-28 I ~ 0 0 8 8 - 2 7  
0.0 0.0 







2.676E-1 I 2.676E-11 














































































n 3  
c I 4  
MN 54 
FE 55 
co  58 
CO 60 
N I  59 
N I  63 
ZR 93 











T O T A L  
TABLE A.03. CUPIES O F  PPINCIPAL ACTIVATION PPOOUCT NUCLIDES I N  PWR CLADDING WASTE 
A S  A FUNCTION O F  DECAY T I M E  (BASIS = 1.0 MTHH) 
SY+O.OSX F 1.OYC 2.OVP 5.OYR IO.0VR 30.0VP 100.0YR 300.0YR I.0KY 10-OKY 100.OKY 2SO.OKV 
7.677E+01 7.2581+01 6.861E+01 5.798E+Ol 
9-542E-01 9 . 9 1 1 - 0 1  9.SbOE-01 9-536E-01 
7.041E+OL 3.132E+01 1.393E+01 1.226€+00 
4.988E+O3 3.821E+02 2.927Ec03 1.315E+03 
1.451E+O3 4.057E+Ol I.l34E+00 2.478E-05 
7.328E+03 6.425E+02 5.633E+03 3.7961+03 
5. I81 E+OO 5 .  IBIE+OO 5.1 81 E+OO 5.18IE+00 
6.5858+02 6.U6E+OE 61487E+02 6.342E+02 
1.269E-01 1-269E-01 1.269E-01 1.269E-01 
8.586E+03 1-642E+Oi 3.139E+00 2.195E-05 
9.285E-03 1.481 E-02 2.006E-02 3.430E-02 
1-283E+00 1.283E+00 1.283E*00 I.28ZE+00 
1.656E+04 3.753E+Oi 7.221E+00 4.872E-05 
2.524E-0 2 2.524E-0 2 2.523E-02 2.522E-02 
3.493E+02 3.873E+OL 4.293E+00 5.931E-03 
4.216E+03 l.SOOE+O; 5.338E+02 2-405E+OI  
1.423E+02 2.0051+01 2.824E+00 7.853E-03 
1.451E+03 I.L30E+O2 8.796E+02 4.152E+02 
3.451E+02 2.755E+02 2.146E+02 1.013E+02 
















































































I .  2 6 e ~ - 0 1  
3.221E-23 0 .0  0.0 0.0 
8.455E-01 2.846E-01 5.313E-06 6.980E-14 
0.0 0.0 0.0 0 . 0  
0 .0  0 .0  0 . 0  0.0 
0.0 0.0 0.0 0.0 
0 .0  0.0 0.0 0.0 
5.137E+00 4.751 E+OO 2.1 79E+00 5.939E-01 
3.515E-01 0.0  0.0 0.0 
1.268E-0 I I.263E-01 1.21 ZE-0 1 1.133E-0 1 
0.0 0.0 0.0 0.0 
1.205E-01 I.200E-01 I.152E-01 1.076E-01 
I .240E+00 9 - 1 1  6E-01 4.2lBE-02 2.518E-04 
0.0 0.0 0.0 0.0 
2.070E-02 3.48OE-03 b.269E-1 I 7.7611-24 
0.0 0.0 0.0 0 .0  
0 . 0  0 . 0  0 . 0  0.0 
0 .0  0.0 0 . 0  0 . 0  
0.0 0 . 0  0 . 0  0 . 0  
0 . 0  0.0 0.0 0.0 


















N I  
cu 
Z N  
GE 
S R  
Y 





R H  
p n  
A G  
c o  
I N  
SN 
S B  
TE 
I 
X E  
C S  
8 1  
NO 
P M  
SW 
EU 
G O  
T B  
ov 
HO 
E R  





P E  
O S  
IR 
P T  
A U  
T L  
PB 
81 
P O  
TOTAL 
r e  
Q 
TaeLE A . ~ A .  W A T T S  OF ACTIVATION PPonucT ELENENTS IN PWR CLADDING WASTE 
A S  A FUNCTION OF DECAY TIME IBASIS = 1.0 MTHH) 
SM+O.OSX F I . O Y E  2.OYP 5.OYR I O - O Y R  3O.OYP 1OO.OYR 30G.OYR 1.0UV lO.0KY 1 0 0 . 0 K Y  2 5 0 . O K V  
2.585E-03 2.444E-02 2.3lOE-03 I -952E-03 1.474E-03 417981-04 914321-06 
2.684E-11 2.684E-1 I 2.684E-11 2.684E-11 2.684E-11 2.684E-11 2-684E-11 
2.798E-04 2.798E-04 2.797E-04 2-796E-04 2.795E-04 2.7881-04 2.764E-04 
3.090E-11 3.087E--11 3.0841-11 3-074E-11 3.058E-11 2.993E-11 2.778E-11 
3.655E-03 3.286E-I C 2.5 I IE-1  0 2.503E-IO 2.490E-10 2.437E-IO 2 .262E-lO 
5.5LOE-04 3.IOZE-OC 1.747E-06 3 . l l 8 E - I O  1.765E--16 0 . 0  0 .O 
4.616E-IO 4.616E-LO 4.616E-IO 4.616E-IO 4.616E-10 4-616E-IO 4.615E-LO 
1.974E-14 1.922E--14 1.917E-14 1.902E-14 1.878E--14 1.783E-14 1.489E-14 
9.482E-16 9.479E--16 9.479E-16 9.479E-16 9.479E-16 9.478E-I6 9.478E-I6 
8.462E-07 I.792E-07 3.807E-08 5.869E-10 2.292E--10 2.290E-LO 2.289E-10 
I -460E-03 7.114E-OE 3.467E-06 4.015E-LO 1.104E-16 0.0 0.0 
2 -670E- 1 7  2.670E-17 2.670E-17 2-67OE-I 7 2.670E-I 7 2 -670E- 17 2 - 670E-17 
I .359E-01 1-463E-05 1.574E-09 1.96lE-21 2.83OE-41 0 . 0  0 .O 
3.506E-01 1.559E-0 1 6.936E-02 6.103E-03 1.063E-04 9.762E-12 0 -0  
7.1741+00 5.256E+00 4.025E+00 1.809E+00 4.770E-01 2.308E-03 I -814E-11 
1.217E+02 9-930E+01 8.686E+01 5.853E+01 3.032E+OI 2.184E+00 2. lPlE-04 
2.945E-01 2.926E-01 2.906E-01 2.849E-01 2.7551-01 2.4LbE-01 I -561E-01 
1 -389E-25 0.0 0.0 0.0 0 . 0  0.0 0 .O 
7.370E-04 2.610E-04 9.242E-05 4.IO3E-06 2.287E-08 2.197E-17 0 . 0  
3.164E-I3 1.522E-22 7.320E-32 0.0 0.0 0.0 0 .O 
2.202E-03 1.479E-OC 2.650E-07 1.562E-07 1.386E-07 8.613E-08 I.628E-08 
7.816E-03 I.040E-04 2.ldQE-06 7.459E-07 6.622E-07 4.114E-07 7.775E-08 
4.349EtOL 8.316E-01 1.592E-02 1.485E-35 1.474E-05 1.474E-05 1.474E-05 
7.953E+OL 1.815E+Oi 4.774E-02 1.307E-02 1.307E-02 1.307E-02 1.305E-02 
2.359E-06 2.359E-06 2.359E-06 2.357E-06 2.355E-06 2.345E-06 2.3138-06 
5.296E-07 5.296E-07 5.296E-07 5.296E-07 5.296E-07 5.295E-07 5.294E-07 
1.358E-05 2.178E-OE 3.407E-11 7.094E-I9 1.840E-20 1.959E-26 2.438E-47 
3.826E- 1 9 3. 826E-1 S 3.826E- 19  3r826E- 19 3.82 6E-I 9 3.826E- 19 3 82tE-19 
1.177E-0E 4.314E-OC 1.608E-06 1.378E-07 6.272E-08 5.582E-08 3.809E-08 
2.856E-05 I.122E-OC 5.971E-07 1-161E-07 7.588E-09 1.383E--13 3.5781-30 
2.645E-02 1.5921-04 9.583E-07 2.088E-13 2.39OE--39 2.390E-19 2.390E-19 
2.689E+00 8.458E-01 2.866E-01 1.354E-02 1.076E-03 716148-04 2.8838-04 
4.576E+00 3.532E+OC 2.750E+00 1.298E+00 3.714E-01 2.491E-03 6.147E-11 
2.918E-0 I 2.3181-01 1.80AE-01 8-5151-02 2.437E-02 1.634E-04 4-033E--12 
7.653E-18 7.644E-1 E 7.644E-I8 7.644E-18 7.644E--18 7-6441-18 7.6448-18 
5.796E-15 2.474E-2€ 1.414E-35 0 . 0  0.0 0.0 0 .O 
3.706E-I8 2.648E-1E 1.892E-18 6.901E-19 1.285E-19 1.977E-22 4.732E-27 
6.300E-25 2.554E-31 1.036E-41 0 .0  0.0 0.0 0 .O 
5.714E-ZC 6.543E-3t 7.492E-46 0 . 0  0.0 0 .0  0.0 
4.540E-23 3.753E-22 3.181E-23 8-298E-24 4.577E-24-3.176E-24-2.949E-32 
5.635E-16 5.592E-l€ 5.549E-16 5.422E-16 5.217E-16 4-473E-16 2.609E-16 
1.018E-06 9.255E-07 8.519E-07 6-648E-07 4.407E-07 8.645E-08 3.037E-IO 
8.483E-07 2.980E-07 1.0478-07 4-539E-09 2.4366-1 I 3.407E-20 1-41  1E-20 
2. e 7 7 ~ - - 1  s I .  0 4 6 ~ - 1  E 7 . 2 7 1 ~ - 1 6  9 . 2 4 0 ~ - 1 7  2.96.9~--18 3 . 1 6 0 ~ - 2 4  3 . 9 3 3 ~ 4 5  
1.404E-05 4.235E-07 1.277E-08 3.500E-I3 8.721E-21 0.0  0.0 
2.336E-23 0.0 0.0 0.0 0 .O 0.0 0.0 
1.454E-1 I I -453E-1 I 1.452E-11 1 -450E-1 I I -446E-1 I 1 I 1  I -372E-I I 
1.372E-I6 2.757E-ZE 5.54lE-40 0 .0  0.0 0.0 0 .0  
3.402s-I3 4.774E-I4 6-837E-15 9-04LE--17 1.192E-17 8.719E-21 9-233E-32 
3.621E-23 0.0 0.0 0.0 0.0 0.0 0 .0  
2.388E-Of: 4. 662E-OC 9.1 04E-07 6.774E-09 2.085E-12 1.6 I8E- I3  1 - 6 1  8E--13 
1.847E-01 7.478E-04 9.405E-06 1.3958-09 1.235E-09 I.235E-09 I -235E-09 
L.257E-LO 1.08bE-27 0.0 0.0 0.0 
2.684E--11 2.683E-11 2.673E-11 2.570E-1 I 2.409E-I1 
2.69EE-04 2.479E-04 8.345E-05 1.558E-09 2.047E-17 
2 .244E- l l  1 - 0 6 4 E - l l  7.2248-16 0 - 0  0.0 
1.82EE-10 8.663E-11 5.883E-15 0 . 0  0.0 
0.0 0.0 0.0 0.0 0.0 
4.61?E--IO 4 . 6 0 6 E - I O  4.5ltE-10 3.667E-10 2.596E-LO 
8.894E-15 1.465E-I5 1.243E-25 0.0 0.0 
9.47 7E-I 6 9.  477E-I  6 9.477E--16 9.477E--16 9 -47  6E-16 
2.28EE--10 2.272E-IO 2.103E-LO 9.736E-11 2.697E-11 
0.0 0 .0  0.0 0.0 0.0 
2-670E-17 2.670E-17 2-670E-17 2.670E-17 2.670E-17 
0.0 0.0 0.0 0.0 0.0 
0 .0  0.0 0.0 0 . 0  0 . 0  
0 .0  0 . 0  0 .0  0.0 0.0 
8.23€E-16 0.0  0 .0  0.0 0.0 
6 . O l S E - 0 2  3.28.E-02 3.025E-02 I.387E-02 3.78lE-03 
0.0 0.0 0.0 0 . 0  0 .0  
0 .0  0 . 0  0 .0  0 . 0  0.0 
0 .0  0.0 0.0 0.0 0.0 
1.391E-10 8 -091E- I8  0.0 0.0 0.0 
6.657E-10 3.8651-17 0.0 0.0 0.0 
1.474E-05 1.473E-05 1.467E-05 1.409E-05 1.316E-05 
1.29tE-02 I .265E-02 9.310E-03 4.503E-04 2.1631-05 
2.221E-06 1 -935E-06 3.253E-07 5.8601-15 7.255E-28 
0.0  0.0 0 .0  0 .0  0.0 
0 . 0  0.0 0.0 0.0 0.0 
3.82€E-19 3.826E-I9 3.822E--19 3.786E-19 1.726E-19 
L . Z ~ S E - O ~  Z . ~ O ~ E - I O  I.JO~E-JI 0.0 0.0 
0.0 0 . 0  0.0 0.0 0.0 
2.39 OE- 19 2 -390E- 19 2.390E--19 2.390E-19 2.390E-1 P 
1.79SE-05 1.0928-09 0.0 0.0 0.0 
S . Z ~ I E - O ~  5 . 2 7 9 ~ - 0 7  s.126~-07 3 . 8 2 5 ~ - 0 7  2 . 3 4 8 ~ - 0 7  
0.0  0 . 0  0 .0  0.0 0.0 
6.52 EE- 17 6 - 5251- 17  6.52 5E-17 6.525E- I 7 6.5 25E-17 
7-64 4E- 1 8  7 -643E- 18 7.640E- I 8  7 - 6 1  OE-18 7-560E-18 
0.0 , 0.0 0.0 0.0 0.0 
4.732E-27 4.732E-27 417228-27 4.595E-27 4.387E-27 
0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0 . 0  0.0 0.0 
0 . 0  0.0 0.0 0.0 0.0 
5.590E-17 2.545E-19 4.974E-32 I .505E-31 3.1851-31 
3.033E--17 4.169E-38 0.0 0.0 0.0 
1.411E-20 I . 4 I I . E - 2 0  I . 4L IE -20  1.41IE-20 1.411E-20 
0.0 0.0 0.0 0 . 0  0.0 
0.0 0.0 0.0 0.0 0.0 
1-2231-11 8.LLOE-12 4.50PE--16 1.195E-36 0.0 
0.0 0.0 0.0 0 . 0  0.0 
0 . 0  0 . 0  0.0 0 .0  0.0 
0.0 0 . 0  0.0 0 . 0  0.0 
1 - 61 8E- 13 I -618E- 13 1.6 I BE- I 3  1 - 6  1 BE-1 3 1.6 18E-13 
1.23fE-09 1.235E-09 1.234E-09 I .225E-09 1.21 1E-09 
1.22LE-01 1.351E-Oi 1.494E-03 1.995E-06 3.742E-09 3.709E-09 3.70SE-09 3.70SE-09 3.709E-09 3.706E-09 3.68OE-09 1.638E-05 
1.504E-02 5.244E-04 1.912E-05 3.728E-09 8.782E--14 6-2631-32 0 . 0  0.0 0.0 0.0 0.0 0.0 
I . ~ I O E - O ~  2 .258~- -14  1.920E-14 I . 358E- I4  7.62lE-15 7.56LE-16 2.3261-19 2.14SE-29 0 . 0  0.0 0.0 0.0 
3.934E-06 1.2868-07 4.224E-09 1.827E-11 1.781E-11 1.675E-11 1.369E-11 7.70iE-12 1.029E-12 5.894E-24 0 . 0  0.0 
4.578E--12 4.572E-12 4.565E-12 4.546E-12 4.515E-12 4.391E-12 3.985E-12 3.02GE-12 1.144E-12 4.366E-I8 0 . 0  0.0 
3.264E-32 0.0 0.0 0.0 0 .0  0 . 0  0 .O 0 . 0  0.0 0.0 0.0 0.0 
L.649E-03 4.293E-01 1.118E-06 2.351E-10 2.153E-IO 2.153E-10 2.153E-10 2.153E-IO 2.153E-LO 2.153E-10 2.153E-10 2.153E-IO 
7.765E--14 7.765E-14 71765E--34 7.765E-14 7.765E--14 7.765E--34 7.765E-14 7.764E-14 7.763E-14 71747E--34 7.5888-14 7.329E-I4 
I .894E-16 1.8941-1 I -894E-16 1 - 894E--16 I -894E-16 1.894E-16 1 -894E-I6 1 -894E- 16 1 -894E- 16 1 -894E- 16 1.890E-16 1.883E-I 6 
2.939 E- I 3 2.939E- 1 I 2.939E-13 2.939E-13 2-9391-1 3 2.939E- 13 2 -93  PE-13 2.93 SE- 13 2.938E- I 3  2.929E- 13 2.838E- 1 3  2.70 1 E- 1 I 
3.353E-07 5.385E-08 8.647E-09 3.576E-I1 4.926E-15 I.107E-15 I .107E--15 1.107E-15 I .106E-15 1.104E-15 1.081E-15 1.044E-15 
2.606E+O2 1.123E+02 9.453E+01 6.204E+OL 3.1491+01 2.445E+00 1.699E-01 7.345E-02 4.576E-02 3.966E-02 1.433E-02 1.816E-03 
. 
67 
c I 4  
MN 54 
FE 55 
co  58 
CO 6 0  
N I  59 
N I  6 3  










T O T A L  
S M + O - O S X  F 1 . O Y C  
2.79e.E-0 4 2.798E-04 
3.506E-0 1 1.5591- 0 1 
6-8COE+OO 5.254E+OO 
8.688E+00 2.429E-01 
l.ldOE+02 9.906EiO I 
3.299E-02 3.299E-OP 




1.307E-02 I -307E-0 2 
7.943ElOl  1.800E+00 





A . 4 5 .  WATTS O F  P P I N C I P N  K T I V A T I O N  PPODUCT NUCLIDES I N  PWR CLADDING 
A S  A FUNCTION O F  DECAY TIME ( B A S I S  = 1.0 M T H M )  
2.OYP 5.OYR I O . O Y R  30.OYP 1 0 0 . 0 Y R  300.OYR 1.OKY 
2.797E-04 2.796E-04 2.795E-04 2.788E-04 2.764E-04 2-69EE-04 2.479E-04 
6.936E-02 6.103E-03 1.063E-04 9.762E-12 0 . 0  0.0 0.0 
4.025E+00 1.809€+00 4.77OE-03 2.3081-03 I .814E-l l  0.0  0.0 
6.79lE-03 1.4846-07 2.534E-15 0.0 0.0 0.0 0.0 
8.685E+01 5.853E+01 3.032E+OI 2.184E+00 2.191E-04 8.23CE--16 0 . 0  
3.299E-02 3.298E-02 3.298E-02 3.298E-02 3-296E-02 3.290E-02 3.270E-02 
2.576E-01 2.519E-01 2.426E-01 2.086E-01 1 -231E-01 2172eE-02 1 -396E-04 
1.474E-05 1.474E-05 1.474E-05 1.474E-05 I ~ 4 7 4 E - 0 5  1.474E-05 1.473E-05 
1.5901-02 1 - I I Z E - 0 7  2.842E-16 0.0 0 .O 0.0 0.0 
3.555E-06 6.078E-06 9.5141-06 1.708E-05 2.122E-05 2.13EE-05 2.134E-05 
1.307E-02 I.307E-02 I .307E-02 1-306E-02 1.303E-02 1.294E-02 I -263E-02 
314641-02 2.337E-07 5.974E-16 0.0 0.0 0.0 0.0 
2.7591-01 1.243E-02 7.lOOE-05 7.525E-I4 0 . 0  0.0 0 .0  
1.123E-03 1.077E-03 1.005E-03 7.614E-04 2-883E-04 1-795E-05 1.092E-09 
2.750Es00 1.298Eii10 3.714E-01 2.49lE-03 6.147E-11 0 . 0  0.0 
1.804E-01 8-515E-02 2.437E-02 3.6341-04 4.033E-I2 0 . 0  0 .O 
9.451 E i O I  6.204EiOI 3.149E+O I 2.445E+00 I -695E-01 7.34CE-02 4.576E-02 
WASTE 





















































Z . 8 1  LE-03 













8 .  5ooE-0 1 




5. OOOE +oo 
7.000E+00 
1 .IOOE+OI 
Z . ~ S ~ E + O O  
TOTAL 
MEV/SEC 
S M + 0 . 0 5 %  F 1.0YF 
7.827E+13 1-987E+12 
I - 2 2 6 E l l 4  5.587E+l L 
1.438E+13 8.633E+l2 
7.127Ei12 1.854E+l1 
2.594E+12 7.220El l  1 
2.240E+12 4.652E+I l  
5 .Z37E+12 2.709E+12 
2.173E+13 1.5 LZE+ 13 
4.043E+ 13 1.980E+ I Z 
8.818E+l. 2.046E+12 
5.427Ei14 41754E+14 







TAeLE A.46. PHOTONS FPOM ACTIVATION PPOOUCTS I N  PWR CLADDING WASTE 
A S  A FUNCTION OF DECAY TIME (BASIS = 1.0 MTHN) 
I 8  GROUP PHOTON PELEASE PATES. PHOTONS/SECONO 
BASIS= METRIC TON OF I N I T I A L  HEAVY METAL A T  A REPROCESSING TIME OF 160 DAYS 
2 . O Y P  5.OYR 1O.OYR 30.OYP 
I .474E+13 8.854E+l2 4.340E+l2 3.942E+L I 
3.263E+13 1.204E+L3 3.640E+12 ?.527E+IO 
6.769E+12 3.414E+12 1.149E+12 3.427E+10 
1.441E+12 9.164E+11 4.547E+l I 3.18OE+lO 
5.707E+Ll 3.648E+l l  l .BOlE+I1 1-249E+IO 
3.518E+l I 2 ~ 0 1 8 E + l l  8.684E+lO 4.941EiO9 
2.049E+L2 9.750E+11 2.886E+l l  3.404E+09 
1.176E+13 5.556E+12 1.592E+12 1.107E+10 
l . S l l E + l 3  7.127E+12 2.039E+l2 I.370E+lO 
9-91  1E+l I 1.428E+l I 9.395E+l0 
4.167E+14 2.809E+I 4 1.455E+l4 
2.199E+08 6.814E+04 2.943E104 
2.2 1 OE+09 I -489E+09 7.712E+08 
6.835E+06 4-606E+06 2.386EiO6 
1 -835E-06 I -734E-08 3.829E-10 
5.229E-07 2.179E-09 1.696E-11 
3.393E-08 1.414E-IO 1.098E-I2 
2-145E-09 8.941E-12 6.953E--14 
8.8078+10 
1.048E+13 






















5 -6751-I  1 
I - 67ZE-11 
1 -083E-I  2 
6.8598-14 
3OC.OYR 1.0KY LO-OKY 1OO.OKY 
2-058E+LO 6.324E+09 4.069E+09 9+675E+08 
1.69CE109 8.166E+O8 5.567E+OB 2.638E+07 
6.622EtO8 4.750E+08 3.290E+08 1.504E+07 
5.955E+08 5.623E+08 3.980E+08 1.8lOE+07 
2.592E+08 2.528E+08 1.834E+08 81479E+06 
1.23 1E+OB I -202E+08 8.822E+07 4.1 lOE+O6 
7*605E+07 7.429E+07 5.464E+07 2.540E+06 
3*661E+06 3.527E+06 2.593E+06 1 . 2 0 0 E + 0 5  
4.594€*04 1.02lE+03 31875E+OO 3.134E+00 
8 -68  €E + LO 8.482E+I 0 6.238E+lO 2.88 7E+ 0 9 
1.431E104 1.430E+04 1.429E+04 1.419E+04 
1.242E+00 9.630E-04 2.533E-06 2.508E-06 
1-3241-04 1.599E-IO 1.519E-IO 1.488E--LO 
1-41PE-IO 7.626E-11 7.610E-11 7.4541-1 1 
5.605E-11 5.608E-11 5.596E-11 5.48lE-1 I 
1.67E-1 I 1 -673E- 1 I 1.669E- 11 1.63 SE-11 
1 -08 2E- 12 1.083E- 12 1.081 E-1 2 1 - 0  59E- 1 2 



















2 . 2 5 3 ~ + 0 a  
I.719E+15 6.209E+14 5.032E+14 3.204E+14 I .594Ei14 l . l15E+13 I .657E+l l  I . lOSE+l l  9.345E+10 6.806E+LO 3.9291+09 8.028Ec08 
1.467E+15 6.315E+14 5.368E+14 3-583E+14 1-840Et14 1.3iOE+13 7.698E+10 7*431E+lO 7.232E+IO 5.317E+10 2.472E+O9 2.652E+07 
18 GROUP SPECIFIC ENERGY RELEASE RATES. MEV/WATT-SEC 
BASlS= METRIC TON OF I N l T I a  HEAVY METAL AT A REPROCESSING TIME OF 160 DAYS 
EYEAN 
SM+O.OSX F 1.011 2 . 0 1 ~  5 . 0 1 ~  IO.OYR 3 0 . 0 ~ ~  LOO.OYR 3 0 0 . 0 ~ ~  I.OKY 1 0 . 0 ~ ~  1 0 0 . 0 ~ ~  2 5 0 . 0 ~ ~  
1 . C O O E - 0 2  
2 .  COOE-02 
3.750E-02 
5.75oE-02 
8 .5COE-02  
1.250E-01 












T O T A L  
B 1 Y  POW 
1.174E+O6 2 -981 E+OS 2.21 OE+05 1.328E+05 
3.064E+OB 1.397E+Ot 8.157E+05 3.OlOE+05 
5.392E+OE 3.237E+O5 2.539E+05 1.280E+05 
4.0S8E+O 5 I.O66E+O E 8.283E+ 04 5.2696+04 
2.205Ei05 6.137E+04 4,851E+04 3.1OIE+04 
2.8OOE+05 5.815E+04 4.397E+04 2.522E+04 
I.I?8E+O6 6.095E+OC 4.609E+05 2- 194E+05 
8.15OE+OC 5.669E+O€ 4.411E+06 2.083E+06 
2.325E+07 1.138E+07 8.688Ei06 4.098E+06 
7.495E+08 1.739E+07 8.424E+05 l.Z14E+05 
6.783E+O€ 5.942E+0€ 51209E+08 3.51 1E+O8 
5.571E+05 1.438E+04 3-848EC02 1.192E-01 
2.013E+04 5.8711+02 4.973E+03 31349E+03 
3.662E+01 2.162E+Ol 1.880E+Ol 1*267E+OI 
2.394E-10 3.882E-11 6.422E-12 6.068E-14 
1.014E-IO 1.628E-11 2.614E-12 1.090E-14 
9.209E--32 1.479E-11 2.3751-13 9.897E-16 
9.15lE--I 3 I -469E-12 2.360E-14 9.835E-17 
6.51 OE+04 
9. IO lE+04 
4.307E+04 









1 -735E +03 
6.56 2E+O 0 
1.340E-15 
8-48  1E-17 
7.688E-18 
7.649E- I 9 
5.913E+03 1.051E+03 3.08€E+O2 
1.882E+03 1.1791+02 4.237E+01 
1.289EC03 4.797E+01 2.484E+01 
1.829E+OJ 3.8271+03 3-Q2€E+OL 
1.062E+03 2 -23  1E+O 1 2.20  4E+O I 
6.176E+02 1 -556E+01 1.535E+OI 
7.660E+02 1.729E+01 1.712€+01 
4.153E+03 1.&47E+00 1.372E+00 
?.877E+03 9.01 7E-02 2.64iE-02 
7.486E+O4 7.435E+04 7.385E+04 
1.310E+07 1-314E+03 1.7901-02 
1 . l l lE -02  2.81 OE-04 2.17CE-06 
1.250E+02 1.254E-02 2.975E-10 
4.727E-01 4-74  IE-05 3.882E-16 
2.064E-16 1 -986E-16 1.962E-16 
8.365E-17 8 -365E-17 8.36CE-17 
7.583E-18 7.583E--18 7.C81E-18 



















6.104EIOI I .451E+OL 
1.392E+OI 6.5941-01 
1.234E+01 5.638E-01 
2.28 B E + O l  1 - 0 4  I E+O 0 
1.559E+OL 7.207E-0 I 











7.566E- I 8  7.4 I OE-1 8 
7.527E-I9 7.372E-19 
I .  173E+01 
















~ . 4 8 7 ~ - a 2  
1.467E+09 6.315E+O€ 5.368E+08 3.583Ei08 1.840E+08 1.320E+07 7.698E+04 7.43 lE+04 7.232E+04 5.317E+04 2.472E+03 2.6521+01 
2.351E+02 l .OlZE+Oi 8.605E+Ol 5.743E+OL 2.950E+01 Z.l16E+00 1.2341-02 1.191E-02 1.155€-02 8.524E-03 3.963E-04 4.250E-06 
TABLE A.47. GPAMS OF ACTINIDE ELEMENTS I N  PUP CLADDING WASTE 
AS A FUNCTlON OF DECAY TIME (BASIS = 1.0 M T H M )  










R A  





m u  
A M  
C Y  











A M 2 4 1  
SUMTOT 
TOTAL 
1 -696E-Oe 5. 816E-OS 8.629E-05 1 -506E-04 2.609E-04 7.4591-04 
1-042E-OS 1.699E-OS 2.208E-09 3.537E-09 5.434E-09 1.0338-08 
7-499E-16 1.362E-Ie 1.864E-15 2 - 8 4 4 E - I 5  3.456E-15 3.1738-15 
1-729E-IO 5.236E-I 0 1.0588-09 3.444E-09 8.761E-09 3.123E-08 
6.72OE-I 4 1 - 118E-13 1.5068-13 2-395E-13 3.393E-13 7.563E-I3 
4.984E-17 1.147E- I € 2 -228E- 16 9.53.ZF-16 4.845E-15 7.2i9E- 14 
1.4871-23 I.622E-21 1.671E-23 1.842E-23 2-208E-23 4.692E-23 
I.456E-20 1 . 3 1 5 1 - I C  1.8208-15 2.955E-15 4.234E--15 1.076E-14 
2.265E-19 2.9841-1s 3.7148-19 5.919E-19 9.648E--19 2.5308-18 
1.328E-11 2.356E-11 3.550E-I1 8-ZIIE-I1 2.002E-10 I1256E-O9 
3.195E-12 5.8561-1 2 8.5128-12 I -646E-I1 2.962E-I I 8.152E-11 
7.968E-07 1.107E-OC 1.4188-06 2.360E-06 3.958E-06 I.Ob8E-OS 
1.405E-07 1.444E-07 1.4828-07 1.598E-07 1.791E-07 2.5658-07 
4.782€+02 4.782E+02 4*782E+02 4.782€+02 4.782E+02 4.782€+02 
2.214E-01 2.214E-01 2.215E-01 2.22lE-01 2.237E-01 2.358E-01 
4.568E+00 4.542E+00 4.515E+00 4.441€*00 4.3381+00 4 . 0 9 9 E + O O  
7.067E-02 9.874E-0; 1-254E-01 1.980E-01 2.9701-01 5.135E-01 
1.2501-02 9.801E-02 8.96SE-03 7.89lE-03 6.54lE-03 3.116E-03 
3.633E-I1 1.647E-11 7.46TE-12 6.957E-13 1.332E--14 1.79lE-21 
3.1451-1 I 5.233E-I I 6.043E-I 1 6.492E-11 6.2751-11 5.615E-I1 
I .5*4E-16 2-1781-17 8.696E-18 5.532E-19 5-624E-21 5.941E-29 
4.830E+02 4-830E+Oi 4.830E+02 4.830E+02 4.830E+O2 4.830E+02 
2.430E-03 
1.489E-08 
1.70 I E - I 5  







2 -59 I E - I O  
3.757E-05 










6-031E-03 1.286E-02 3.573E-02 7.625E-02 8.763E-02 
1.731E-08 2.436E-08 8.714E-08 3.077E-07 5.738E-07 
5.22CE-16 9.875E-I6 9.781E-I5 6.944E--14 5.284E-14 
1.39CE-07 3.92lE-07 1.145E-04 1.253E-02 4-943E-02 
1- 6 12E- L O  7 -72 LE-09 1.153E-05 3.655E-03 2.174E-02 
2.33€E--11 3.406E-10 1.457E-08 1.156E-07 1.372E-07 
2.51SE-21 3.908E-20 5.140E-18 I . lb lE--16 2.356E-Lt 
8 - 52 1E- I3 9.95 OE- 12 4.257E- I O  3.3 76E-09 4.0 0 9E-09 
4.2541-17 4.219E-16 4.731E--14 1 . 0 5 9 E - 1 2  2.145E-I2 
I.32CE-07 I -548E-06 6.622E-05 5.252E-04 C.237E-04 
7.61EE-LO 2-598E-09 2.481E-08 I.605E-07 1.988E-07 
1.285E-04 4.769E-04 4.910E-03 3.525E-02 5.453E-02 
1.305E-06 4.000E-06 3.780E-05 2.408E-04 2.944E-04 
4.7838+02 4.784E102 4.796€+02 4.818E+02 4 .819Et02 
4.443E-01 7.095E-01 8.351E-01 8.112E-01 7.727E-01 
3.86 IE+00 3.726Et00 2 . 5 3 9 € + 0 0  3.372E-0 I 1.490E-01 
4.41 7E-01 I.692E-01 1.674E-02 3.538E-06 5.549E- I  I 
1.042E-04 9.625E-05 3.774E-05 2.246E-07 2.042E-07 
7.88lE-26 7-665E-26 5-3551-26 I -485E-27 3.773E-30 
3.182E-11 8.288E-12 5.357E--16 5.285E-23 1.343E-25 
0.0 0.0 0.0 0.0 0.0 
4.83CE+02 4.830E1-02 4.830E+O2 4.830E+02 4.830E+02 
TABLE 1-48 .  WAYS OF PPlNCfPLL ACTINIDE NUCLIDES I N  P I R  CLADDING WASTE 
AS A FUNCTION OF DECAY T I M E  ( B A S I S  = 1.0 MTHM) 
S M + 0 . 0 5 X  F I.OYP 2.OYP 5.OYR 1 0 . 0 Y R  30.OYP LOO-OYR 3 0 0 . O Y R  1.0KY I O - O K Y  1 0 0 - O K Y  2 5 0 . O K I  
3.979E+00 3 . 9 7 9 1 + 0 0  3.979E+00 
1.980E+00 I.9801+00 1.980E+00 
4.7211+02 4.721E402 4,721E402 
2.214E-0 1 2- 21 4E-0 1 2.21 5E-0 I 
2.51 BE+O 0 2.51 8E+OO 2.51 BE+OO 
1.154E+00 l.I54E+OO 1.1 54E+OO 
5.9891-0 1 5.7071-0 I 5.4396-01 
2.1671-02 5-575E-05 8.246E-02 










3.980E+00 3.981E+00 3.986E+00 4.001€+00 4.050€+00 
I . 9 8 1 € + 0 0  1.983E400 1.9921+00 2.01€E+00 2 . 0 9 Y + 0 0  
4.721E+02 41721E+02 4.721€+02 4.721E+02 4.72lE+O2 
2.2371-01 2.358E-01 2.955E-01 4.443E-01 7.095E-01 
2.517Et00 2.516E+00 2 - 5 1  l E + O O  2.497E+00 2.450E+00 
1.156E+00 1.157E+00 1.151E+00 I . 1 2 1 E i 0 0  1.04t€+00 
3.70lE-01 I.413E-01 4.861E-03 4.187E-07 9.301E-08 
2.5411-01 4.7ObE-01 5.463E-01 4.000E-01 I -302E-01 
4.626€+02 4.826E+02 4. 8 2 € E + O Z  4.82 tE+OZ 4.826E+ 02 
4.603E+00 6.354€+00 f .493Ei00 
2.727E+00 3.11 S E + O O  3.1 OIE+00 
4.721€+02 4.72lE+02 4.722EiO2 
8.351E-01 8.112E-0 1 7-727E-01 
1.91OE+00 1.447E-01 1.923E-03 
4.028E-01 2.889E-05 112571-09 
4.464E-08 2.897E-11 I-407E-16 
1.4LOE-Ob 8.695E-I 0 4.450E-15 
4.826€+02 4.826E+02 4.8258+02 
70 
TA8LE 1 - 0 9 .  CUPIES O F  ACTINIOE ELEMENTS I N  PUP CLAOOING WASTE 
45 A FUNCTION O F  OECAY T I M E  ( 8 4 S I S  = 1.0 MTHHI 
SM+O.O5X F 1.OYE 2.OYP 
2.208E-07 4mOllE-07 5.489E-07 
6.142E-07 1.116E-Ot 1-5271-06 
6.142E-07 L.116E-OC 1.527E-06 
1.008E-06 1.830E-OB 2.504E-06 
2.555E-11 2.612E-11 2.690E-11 
1 -240 E- I I 1. Il6E-Ot I ~ 5 2 7 E - 0 6  
2.874E-11 3 -197E- I1  3.540E--11 
6.14ZE-07 1. II6E-OC 1 S27E-06  
2.567E-LO 4.498E-10 6.428E- L O  
I.680E-04 1.6851-08 I.689E-04 
3 .  ISOE-0 4 3.152E-04 3.1531-04 
9.088E-04 8-784E-04 8.813E-04 
8.7 OZE-03 8.7 02E-0 I 8 -7  01 E-0 3 
6.329E+01 6.042E+01 5.766E+OL 
1.073E-01 2.037E-01 2.954E-01 
I.O63E+Ol 2.822E+00 I . l 4 7 E + 0 0  
2.099E-OS 1.936E-OS 1.774E-09 
2.BI7E-I  2 4.066E-14 1-622E-14 
'AL 7.404E+0 I 6.346E+0 I 5.91 IE+OI  
5.956E-08 Z . ~ O O E - O ~  1.224E-08 
5.0VR 10.OVR 30.0YP 10O.OYR 
8.37LE-07 1 .Ol7E-06 9.315E-07 4.907E-07 
2.328E-06 2.827E-06 2.584E-06 1 -353E-06 
2.328E-06 2.827E-06 2-5841-06 1 -353E-06 
3.8 19E-06 4.63 7E-06 4.235 E-06 2.208E-06 
2.965E-11 3.555E-11 7.5561-11 4.435E-10 
2.328E-06 2.8276-06 2.5831-06 1.34BE-06 
4.609E-11 6.512E-I I 1.57OE-IO 7.023E-10 
2.328E-06 2.827E-06 2-583E-06 I -346E-06 
1-22OE-09 2.1798-09 5.974E-09 1.919E-08 
1.698E-04 I.703E-04 1.702E-04 1.694E-04 
3.156E-04 3 - l68E-04  3-253E-04 3.674E-04 
8.897E-04 9.033E-04 9.554E-04 1.096E-03 
8.699E-03 8.695E-03 8.687E-03 8.67IE-03 
5.009E+01 3.967E+O1 1.593E+Ol 1.466E+00 
5.145E-01 8-845E-01 1.628E+00 1.886E+00 
6.319E-01 5.190E-01 2.429E-01 1.798E-02 
1.14OE-09 2.184E-11 3.246E-18 3.092E--19 
1.387E-09 1.013E-09 4.7?3E-10 1 .95SE-10 
1.032E-15 1.049E-I7 1-LOBE-25 0 . 0  
5.128E+O! 4.108E+OI 1.781E+01 3.380E+00 

















1.28 OE- LO 
0.0 
1.92OE+00 
4.30 ~ E - O O  
1.OKY 
1 -889C-07 
3 - 3 1  PE- 06 
3.31 2E- 06 
4.8421- 06 
6 -293E-08 









4 -548E- 01 
3.81 61- 05 






1.410E-04 I .237E-03 
1.4IOE-04 I .237E-03 
2.063E-04 I -752E-03 












2.084E- 19 5.780E-2 I 
8.505E-I6 5.780E-21 
0.0 0.0 




























F R  






C Y  
8 K  
CF 
E 5  
T O 1  







81 2 LO 




















T n z z i  
i n 2 3 4  





















TAeLE 1.50. CUPIES OF PPINCIFAL ACTINIOE NUCLIDES I N  PUR CLAOOING WASTE 
A S  A FUNCTION OF OECAY TIME (BASIS = 1.0 HTHM) 
SM+O.O5% F I . 0 Y F  2.OVP 5.OVR I O . 0 1 R  30-OVP 100.OYR 300.OVR 1.0KV 10.OKV 1OO.OKV 250.OKV 
2 . 1 7 1 ~ - I O  4.230~--1 a 6.1 SZE-I o I .  I ~ Q E - O Q  2 . 1 4 0 ~ - 0 9  
2.555E-11 2.612E-11 2.690E-11 2.965E-11 3.555E-11 
3.405E--13 7.121E-11 1.326E-12 5.188E--12 2.173E-11 
2.177E-LO 4.2428-10 6-169E-LO 1.192E-09 2.146E-09 
9.3 16E- 1 2  I .637E-11 2.56EE-I 1 6.673E-1 I 1 -804E-I  0 
3.406E--13 7.123E-12 1.326E-12 5.189E-12 2.173E-I1 
2.177E-10 4.242E-LO 6.169E-10 1.192E-09 2.146E-09 
2.555E--11 2.612E-11 2.69OE-11 2.965E-11 3.555E-11 
9.316E-12 1 -637E- I1  2.562E-11 6.673E-11 I.804E-10 
2.159E-13 5.007E-11 9.813E-13 4.253E-I2 2.173E-11 
2.500E-11 2.556E-11 2.632E--11 2.901E-I1 3.478E-I1 
9.325E-12 1.636E-I1 2-562E-11 €.672E-l1 1.804E-IO 
2.177E-IO A.202E-10 6.169E-10 1.192E-09 2.146E-09 
9.318E-12 1.637E-11 2.563E-11 6.6758--11 I .805E-IO 
2.555E-11 2.612E-11 2.690E-11 2.965E-11 3.555E-11 
3.936E-15 4.242E-LO 6.169E-10 1.192E-09 2.146E-09 
1 .734E- l t  1.637E-I  I 2-5631-11 6-675E-11 1.805E-10 
2.555E-11 2.612E-11 2.690E-11 2.965E-11 3-555E-11 
2.177E-IO 4.242E-IC 6.169E-LO I.192E-09 2.1461-09 
2.546E-11 2.612E-11 2.690E-I1 2.965E-I1 3.555E-11 
9.318E-12 1.637E-1 1 2.563E-I1 6.675E--11 1.805E-IO 
2.555E-11 2.612E-11 2.690E-11 219658-11 3.555E-11 
2.312E-10 4.237E-10 6.159E-10 1.19LE-09 2.143E-09 
2.139E- I 0 4. I 8 4 E - I  C 6 -084E-I 0 I.176E-09 2.1 I bE-0 9 
2.541E-1 I 2.612E-1 1 2.690E-11 2.96SE-11 3.555E-11 
1 -376E-08 1.884E-OE 2.395E-08 3.946E-08 6.590E-08 
8 .  6051-OB 8.605E-O€ 8.6OSE-06 8.606E-06 8-606E-06 
1.588E-04 1.588E-04 1.588E-04 1.588E-04 1.588E-04 
6.284E-OS 6.466E-05 6.649E-09 7.195E-09 8.106E-09 
1.5601-04 I.562E-04 1.563E-04 1.566E-04 1.578E-04 
1.588E-04 1.588E-04 1.588E-04 1-588E-04 1.588E-04 
7.123E-OS 7.878E-OS 8.634E-09 1.076E-08 1.419E-08 
5.L28E-04 5.661E-04 5.694E-Ob 5.794E-04 5.95bE-04 
8.605E-06 8 . 6 O S E - O C  816051-06 8.606E-06 8.606E-06 
1.2818-04 I.281E-04 1-2828-04 1.2828-04 1.282E-04 
1.5888-04 1.588E-04 1.588E-04 1.588E-04 1.588E-04 
1.561 E-04 1 -562E-0 4 I -562E-04 1-5668-04 I -5781-04 
8.537E-03 8.536E-02 8.535E-03 8-5338-03 8.52 9E-03 
I .  150E+00 l.lBOE+OO 1.1791+00 1- 154E+00 l.l09E+00 
1.566E-0 1 1.566E-01 1 S66E-01 1.566E-01 1.565E-01 
2.631E-01 2.631E-01 2.632E-01 2.633E-01 2.634E-01 
6.172E+01 5.882E+01 5.606EiOI 4.852E+OI 3.814E+Ol 
8.790E-04 8.790E-08 8.790E-04 8.790E-04 8.790E-04 
9.5001-02 1.914E-01 2.831E-01 5.323E-01 8.723E-01 
8.537E-03 8.536E-03 8.5351-03 8.533E-03 8.5298-03 
9.868E+00 2.093E+00 4.448E-01 5.736E-03 I -482E-03 
7.5041-01 7.222E-01 6.951E-01 6.197E-01 5.118E-01 
7.403E+Ol 6.345E+01 5.910E+OI 5.127E+Ol 4.107E+OI 
518858-09 1.870E-08 5.497E-08 1.874E-07 1-7801-06 1.135E-05 1.387E-05 
7.556E-11 4.435E-10 4.057E-09 6.293E-08 8.276E-06 1.8708-04 3.798E-04 
3.248E-10 7.283E-09 1.050E-07 I -530E-06 6-547E-05 5.1931-04 6.166E-04 
5.901E-09 1.8758-08 5.51 i E - 0 8  1.879E-07 1-785E-06 3.138E-05 1.39lE-05 
1.226E-09 1.322E-08 1.31 LE-07 1 -5311-06 6-5491-05 5.194E-04 t.1671-Ob 
3.9481-10 7.283E-09 1.050E-07 1 -530E-06 6-547E-05 5-193E-04 6-166E-04 
5.901E-09 3.875E-08 5.5l iE-Oe 1.879E-07 1-785E-06 1.138E-05 1-3911-05 
7.556E-11 4.4351-10 4.057E-09 6.293E-08 8.276E-06 I.870E-04 3.79bE-04 
1-2261-09 1.322E-08 1 - 3 1  IE-07 1.5311-06 6.549E-05 5.1941-04 t.1671-04 
3.248E-IO 7.283E-09 1.05CE-07 I -530E-06 6.5471-05 5.193E-04 6.166E-04 
7.393E-11 *.34OE--10 3.965E-09 6.157E-08 8-0978-06 1.830E-04 3.7121-04 
1.226E-09 1.32lE-08 1.31 LE-07 1.53OE-06 6.S47E-05 5.193E-04 611661-04 
5.90lE-09 1 -875E-08 5.5LSE-08 1.879E-07 1.785E-06 1.138E-05 I . 39 lE -05  
1.226E-09 1 -322E-08 1.31 LE-07 I.53LE-06 6.550E-05 5.195E-04 6,169E-04 
7-556E- 11 4 -435E-LO 4.0578-09 6 -293E- 0 8  8.2 76E-06 1.870E-04 1-79bE-04 
5.901E-09 1.875E-08 5.512E-08 1.879E-07 1.785E-06 1.138E-05 1.3911-05 
1.226E-09 1.322E-08 1-31  1E-07 1.531E-06 6.SSOE-05 5.195E-04 6.169E-Ob 
7.556E-11 4.435E--10 410571-09 6.293E-08 8-2761-06 1.870E-04 1.7941-04 
5.90LE-09 1.8751-08 5.51 5E-0€ 1.879E-07 1.785E-06 1.138E-05 1.3911-05 
7.556E-11 4.435E-LO 4.057E-09 6.293E-08 8-2761-06 1.870E-04 1-7941-04 
1.226E-09 I -322E-08 1 - 3 1  IE-07 I .53IE-06 6.550E-05 5.195E-04 6-169E-04 
7.556E- 1 1 4.435E-10 4.05 7E- 09 6 -2931-08 8.2 76E-06 1.870E-04 2-79 4E-04 
5-899E-09 1.875E-08 5.51ZE-08 I.879E-07 1.785E-06 ImL38E-05 1.391E-05 
5.82OE-09 1.849E-08 5.43 €E-0 € 1 - 853E-07 I -760E-06 1 * 122E-05 1.372E-05 
7.556E-11 4.4351-10 4.057E-09 6.293E-08 8.2761-06 1.8701-00 3.7941-04 
1.784E-07 6.396E-07 2-24SE-06 8.425E-06 8.415E-05 51169E-04 6.14OE-04 
8.61OE-06 8.620E-06 8.651E-06 8.757E-06 91953E-06 1.374E-05 1.404E-05 
1.588E-04 I -588E-04 1.58EE-04 1.588E-04 1-588E-04 1.588E-04 1.5881-04 
1.174E-08 2.448E-08 6.082E-08 1.879E-07 1.78E.E-06 1.138E-05 1.3911-05 
1.663E-04 2.084E-04 3.132E-04 5.003E-04 5.8891-04 5.720E-04 5 -4491-01  
1.588E-04 1.588E-04 1.58EE-04 1.588E-04 1-588E-04 I .588E-04 1.5888-04 
2.8331-08 8.554E-08 3.15SE-07 1.61 LE-06 2.408E-05 2.049E-04 3.742E-04 
6.535E-04 7.979E-04 9.5318-04 9.920E-04 9.712E-04 71882E-04 5.702E-04 
8.610E-06 8-6208-06 8.65LE-06 8.757E-06 9.953E-06 1.3741-05 I.404E-05 
1.284E-04 I.289E-04 1-3051-04 1.356E-04 1-765E-04 2.0161-04 2.007E-04 
1.588E-04 1.5881-04 1.58EE-04 1.588E-04 1-5881-04 1.5881-04 1.588E-04 
1-6631-04 2.084E-04 3.132E-04 5.003E-04 5.889E-04 5.720E-04 5-4498-04 
8.513E-03 8.457E-03 8.300E-03 7.77lE-03 3.337E-03 7.1181-07 I .904E-11 
9 . 4 7 3 ~ - 0 1  5.4541-01 I.IBEE-OL 4 . e 2 ~ - 0 4  5 . 8 0 9 ~ - 2 3  0 .0  0.0 
1.564E-01 1.562E-01 1.552E-01 1.524E-01 1.187E-01 8.997E-03 1.1968-04 
2-636E-01 2.623E-01 2.56€E-O1 2-385E-01 9.183E-02 6.5P1E-06 2.8668-10 
1.456E+Ol 5.OIOE-01 4.31 EE-05 9-586E-06 4-6011-06 2.98 0 9  I . 450E- I4  
8.789E-04 8.789E-04 8.78tE-04 8.775E-04 8.636E-04 7.35111-04 5-61 BE-04 
1.616E+00 1 -876El00  1.372E+00 4.470E-01 4.842E-06 2.985E-09 1.528E-14 
8.513E-03 8.457E-03 8.3OCE-03 7.771E-03 3.337E-03 7.054E-07 I.904E-1 1 
1.3501-03 9.814E-04 3.941E-04 I .620E-05 2.441E-23 0 . 0  0.0 
2.380E-01 1.B331-02 7.73tE-06 2.871E-14 2.869E-14 2.867E-14 2.864E-14 
I .781E+01 3.377E+00 1.9lSE+00 8.574E-01 2.217E-01 1.937E-02 1.274E-02 
7.404E+O I 6.346E+0 1 5.9 I I E l 0  1 5 .  I 2 8 E C O  I 4. LO 8E tO 1 1-70 I E+O 1 3*380E+00 1.92 E + O O  8.575E-01 2-81 7E-01 1 - 9 3  7E-02 1-2758-02 
71 
TAeLE 1 - 5 1 .  WATTS O F  ACTINIDE ELENENTS I N  PUP CLAOOING WASTE 
A 5  A FUNCTION OF OECAV TIME (BASIS = 1.0 MTHH) 
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2.4 WE- 05 














1- 115E-I 2 
4.235E-0 E 
1.023E-Li 
I .  1 IBE-12  
1 -062E-07 
1.142E-Ot 







I .596E-I  E 
8.862E-02 
3 . 8 2 9 ~ - o e  
1.290E-08 1.968E-08 2.389E-08 2.18OE-08 I . l l 6 E - 0 8  
2.907E-09 4.434E-09 5-3858-09 4.927E-09 2.602E-09 
2.598E-08 3.962E-08 4.812E-08 4.406E-08 2.328E-08 
1.143E-07 1.74Y-07 Z. l l6E-07 1.933E-07 I .006E-07 
1 -148E-12 I.265E-12 I ~ 5 1 7 E - 1 2  3.224E-12 1 -893E-11 
5.796E-08 8.839E-08 L.073E-07 9.809E-08 5. l lOE-08 
1.06 OE-I  2 I . t 87E-12 1.44 9E-12 3.1 i8E- 12 I - 779E--1 I 
5.240E-08 7.990E-08 9.702E-08 8.066E-08 4.614E-08 
I.238E-12 I.613E-12 2.280E-12 5.497E-12 2-458E-11 
1.197E-07 1.464E-07 1.635E-07 1.587E-07 1-310E-07 
1.143E-06 1.143E-06 1.1468-06 1.165E-06 1.261E-06 
2.423E-05 2.453E-05 2.499E-05 2.664E-05 3.077E-05 
2-545E-05 2.546E-05 2.548E-05 2.570E-05 2-684E-05 
5-386E-02 5.27%-02 5.100E-02 4.490E-02 3 - 1  I OE-02 
9.682E-03 I -796E-02 2.92SE-02 5.395E-02 6.258E-02 
2.509E-02 2.192E-02 L.811E-02 8-4571-03 5.967E-04 
9.070E-I2 8145OE-13 1.618E-I4 4.330E-21 2.148E-21 
8.338E-I I 6-O69E-11 4.161E-11 L -948E-I1 8 -988E-12 
6-368E-I6 4.051E--17 4.119E-19 4.351E-27 0 . 0  
8.868E-02 9.272E-02 9.842E-02 1.074E-01 9.433E-02 
1 -784E-09 
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8.00ZE-06 6.935E-0 5 
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TbBLE A.52. WATTS O F  PPINCIPLL ACTINIDE NUCLIDES I N  PUR CLAOOING WASTE 
AS A FUNCTION OF DECAV T I M E  (BASIS = 1.0 M T H M )  
5 M + O . O 5 X  F 1.0YC 2 . O Y P  5.OYR 1 O . O Y R  3O.OYP I O O . O Y R  3 0 0 . 0 Y R  1.OKY 10.OKY 100.OKY 240.0KY 
2.938E-14 3.004E--14 3.094E-14 3.410E-14 4-0881-14 8.689E-14 5.10LE--13 4.t65E-12 7.237E-11 
2.97lE-I4 5.220E-14 8.172E-14 2.128E-13 5.754E--13 3.909E-12 4.215E-11 4.18lE-10 4.881E-09 
7.854E-16 1.643E-It 3.058E-15 1.1971-14 5 - O I l E - 1 4  7.489E-13 I -679E-I I 2.420E--10 3.529E-09 
8.684E-I2 1.692E-11 2-461E-11 4.755E-11 8.558E-11 2.354E-IO 714751-10 2.195E-09 7.496E-09 
1.074E-13 1.098E-13 1. I 3  I E-1 3 1.247E-13 I.494E--13 3.17,6E-13 1. 865E-12 1 -70 EE-1 I 2 -645.E- 1 0  
1.194E-13 2.098E--12 3.284E-13 815528-13 2.312E-12 1.571E-11 I -694E-10 1-680E-09 1-962E-08 
6 -921 E- 1 5 ts605E-14 3- 146E- 1 4  1.363E-13 6 -  967E--13 1 - 0 4  IE- I 1  2.335E- IO 3- 36 EE-09 4.906E- 08 
1 - 265E- I 2 1.293E- 1 2  I -332E- 12 1.468E-I 2 1.76OE-12 3.74 LE- 12 2.196E-1 I 2.00  5E-10 3-11  6E- 09 
4.330E-13 7.5988- 1.2 1.  I 89E-I 2 3.098E-12 8.376E-12 5 ~ 6 9 0 E - I  1 6. L3SE-10 6.08 EE- 09 7. I O6E-08 
9.719E-12 1.894E-I 1 2.754E-11 5.322E-11 9.578E-11 2.634E-10 8.370E-10 2.46lE-09 8 .389E-09  
3.376E-13 5.932E-12 9.287E-13 2.419E-12 6.539E-12 4.443E-11 4.790E--10 4.751E-09 5.548E-08 
I .  090E- 1 2 1.1 15E- 1 2 1.148E-12 1 -265E-12 1 - 5 1  7E-12 3.2i4E- 12 1.893.E-1 I 1.73 LE-1 0 2.685E- 09 
1.633E-lC I.760E-1 I 2.56OE-11 4.946E-11 8.903E-11 2.409E-10 7.780E--10 2.287E-09 7.798E-09 
5 -745E- 1 8  5.425E-I 3 8-492E-13 2 -2 12E-12 5.980E-12 4 -063E-11 4 -380E-I 0 4.34 CE-09 5.073E-08 
9.86lE-13 1.008E-12 1.038E-12 1.145E--12 1.372E-12 2.9168-12 I -712E-11 1.56CE--10 2.429E-09 
7.752E-12 1.SIIE-I  I 2.197E-11 4-245E-I1 7.640E-11 2. lOlE-IO 6.676E-10 1.963E-09 6.692E-09 
2.690E- I3 4.727E- 12 7.400E- 1 3  1.927E-I 2 5.2 1 1 E-1 2 3.540E- I 1  3-81 7E-LO 3.78 CE-09 4. 42 LE-08 
8.925E-13 9.126E-13 9.398E-13 1.036E-12 1.242E-12 2.6-E-12 1-549E-11 1 . 4 1 7 E - L O  2.L98E-09 
7.808E-I2 I.527E-1 1 2.220E-11 4.291E-11 7.723E-11 2.124E-IO 6-749E-LO I.984E-09 61764E-09 
7.775E-13 7.992E-13 8.231E-13 9.072E-13 1.087E-12 2.312E-I2 1-357E--11 1.241E-IO I.925E-09 
3.893E-LO 5.330E-10 6.777E-LO 1.117E-09 1.865E-09 5-0501--09 1.81OE-08 6.362E-08 2.384E-07 
1.893E-I C 1.948E--10 2.003E-IO 2.168E-10 2.442E-IO 3.539E-10 7.375E-LO 1.831E-09 5.661E-09 
1.5401-07 3.545E-07 3.546E-07 3.555E-07 3.58lE-07 3.774E-07 4.730E-07 7.11 LE-07 1 -136E-06 
7.847E-07 7.847E-07 7.847E-07 7.847E-07 7.847E-07 7.847E--07 7.847E-07 7.847E-07 7.847E-07 
2.071E-IO 2.290E-IC Z-SIOE-IO 3.128E-10 4.126E-10 8.234E-I0 2-487E-09 9.l8.E-09 4.683E--08 
1.621E-05 L.63IE-OE 1.640E-05 1 -669E-05 1.715E-05 1.882E-05 2.298E-05 2.74tE-05 2.857E-05 
2.253E-07 2.254E-07 2.2541-07 2-254E-07 2.254E-07 2.255E-07 2-2588-07 2.26CE-07 2.293E-07 
3.471E-06 3.471E-OC 3.472E-06 3-472E-06 3.473E-06 3.478E-06 3.492E-06 3.534E-06 3.673E-06 
4.027E-06 4.027E-OC 4.027E-06 4-027E-06 4-027E-06 4.027E--06 4-027E-06 4.027E-06 4-027E-06 
4.77LE-OC 4.773E-OC 4.775E-06 4.787E-06 4.8221-06 5.081E-06 6.3701-06 9.57EE-06 1 -529E-05 
2.064E-05 2.063E-OC 2.063E-05 2.063E-05 2.062E-05 2.058E-05 2.044E-05 2.00CE-05 1 -879E-05 
3.81QE-02 3.91LE-02 3-9088-02 3.8241-02 3.676E-02 3.139E-02 1.808E-02 317351-03 1-600E-05 
4.825E-03 4.825E-02 4-825E-03 4.82SE-03 4-824E-03 4.821E-03 4-8L2E-03 4.78dE--03 4.696E-03 
8.191E-03 8.193E-03 8-194E-03 8.198E-03 8.203E-03 8.209E-03 8.167E-03 7-9978-03 7.425E-03 
I.914E-03 1.824E-03 L.738E-03 1 -5OQE-03 1. 182E-03 4.5lSE-04 1 -553E-05 1 -33EE-09 2.972E-10 
2.596E-05 2.596E-OE 2.596E-05 2.596E-05 2.596E-05 2.596E-05 2-595E-05 2.59tE-05 2.592E-05 
3.156E-03 6.35BE-01 9.405E-03 I -768E-02 2.898E-02 5.368E-02 6.230E-02 4.56iE-02 1.485E-02 
I.146E-02 2.432E-03 5.168E-04 6.66%-06 1.722E-06 I s M 9 E - 0 6  1-140E-06 4-581E-07 1.882E-08 
2.625E-02 2.526E-02 2.43lE-02 2.168E-02 1.790E-02 8.326E-03 5.713E-04 2.706E-07 I.004E--15 
9.452E-02 8.862E-02 8.868E-02 9.2 : E - 0 2  9.841E-02 1.074E-01 9-4331-02 6.251E-02 2.733E-02 
2.744~-04 2 .744~-04 ~ . 7 4 4 ~ - 0 4  2 .743~-04 2.742~-04 P . ~ X E - O ~  Z . ~ I ~ E - O ~  ~ . 6 6 e ~ - o 4  2.498~-04 
2.676~- a4 2. ~ L Z E - Q  4 z . s ~ ~ E - o ~  2.369~-04 2.098~-04 I .  2 9 a ~ - o 4  2-15  LE-OS 1.81 ~ ~ - 0 7  7. ~ ~ Z E - I S  
9.5 I 7 c - m  2. I 5 I E-07 4 . 3 6 3 ~ 0 7  
2.088E-07 L.656E-06 1.967E-06 
1.510E-07 1.197E-06 1.422E-06 
7.120E-08 4.539E-07 C.548E-07 
3.4 79E-08 7.862E-0 7 1-59 5E-06 
8.393E-07 6.656E-06 7.904E-06 
2.099E-06 1.665E-05 1.977E-05 
4.098E-07 9.259E-06 1.878E-05 
3.040E-06 2.41 IE-05 2.863E-05 
7.969E-08 5.080E-07 C.209E-07 
2.373E-06 1.882E-05 2.2351-05 
3.532E-07 7.98OE-06 1.61 9 E - 0 5  
7.407E-08 4-7221-07 5.772E-07 
2.170E-06 I .72 lE-05 2.044E-05 
6.356E-08 4.052E-07 4.953E-07 
1.89lE-06 I.500E-05 l r781E-05 
2.89 1E-07 6 1533E-06 1 -3Z5E-05 
6.425E-08 4.0961-07 5.007E-07 
2.532E-07 5.721E-06 1. I 6  I E - 0 5  
2.381E-06 1.4638-05 1.738E-05 
5.377E-08 3-428E-07 4.191E-07 
1.337E-06 1.8988-06 1.237E-06 
7.847E-07 7.847E-07 7.848E-07 
7.001E-07 5.957E-06 L . O B 8 E - 0 5  
2.797E-05 2 - 2  70E-05 1.64 2E-05 
2.607E-07 3.598E-07 3.677E-07 
4.781E-06 5.46LE-06 5.437E-06 
4.027E-06 4 . 0 2 8 E - 0 6  4.028E-06 
1.8OOE-05 1.748E-05 1.665E-05 
8.067E-06 1.721E-09 4.603E-14 
1.925E-24 0 . 0  0.0 
3.660E-03 2-773E-04 3-686E-06 
2.859E-03 2.051E-07 8.926E-I2 
I.426E-IO 9.255E-I4 4.496E--19 
2.550E-05 2.17lE-05 1.659E-05 
1.609E-07 9.917E-1 1 5.075E-16 
1.073E-04 2.267E-08 6.121E-13 
0 . 0  2.836E-26 0.0 
0.0 0.0 0.0 
1.004E-15 I -003E-I  5 Im002E-15 
6.735E-03 5.135E-04 2.934E-04 
3 .194~-07 7 . 2 1 8 ~ - 0 6  1.464~-05 
9.453E-02 8.862E-02 8.868E-02 9.272E-02 9.842E-02 1.074E-01 9.433E-02 6.251E-02 2.734E-02 6.735C-03 5.140E-04 2.94lE-04 
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TABLE A.53. PHOTONS FPOM ACTINIDES I N  PUP CLADDING YASTE 
AS A FUNCTION OF DECAY TIME l8ASIS  = 1.0 MTHM) 
18 GROUP PHOTON RELEASE RATES. PHCTONSlSECOND 
BASIS= METRIC TON O F  I N I T I A L  HEAVY METAL AT A REPPOCESSING TIME OF 160 DAYS 









3.7 SOE- 01 
5.750E-01 























3 - 443E +O 4 2.291E+ 0 4 
2.7€6E+04 2.733E+04 



























8 . 8 0 E E + 0 2  
2.695E+03 
2.4OOE+02 
I . O O E E + 0 2  
1 . 1 4 P E + O l  
1.302E+00 
1 . 5 7 ~ + 0 7  
5.681E+09 9.578E+OB 1.150E+08 1.1391+08 
4.254E+ 08 6 -14  6E+06 9.572E+O6 I.  10 I E i 0 7  
5.656E+07 1.079E+07 7 - 4 1  l E + 0 6  L.L30E+07 
6.163E+09 7.419E+06 7.8951+06 9.4301+06 
2.30LE+08 1.06 1E+08 2 - 4 8  8E+07 3.135E+07 
1.461E+08 6.307E+07 5.2848+06 t .432E+06 
9.650E+07 4.348E+07 1.296EC07 1.673E107 
3.599E+05 1.53tE+06 1.096E+07 1.31LE+07 
1.213E+05 41077E+05 2.712E+06 1.228E+06 
6-520E+04 8.786E+05 6.677E+06 7 . 9 4 I E I O t  
2.252E+04 6.809E+05 5.442E+06 6.573E+06 
5.237E+03 21064E+05 1.635E+06 I.941E+Ot 
3.316E+02 3.71 lE+O3 2.850E+04 3.383E+04 
2*316E+02 7.829E+O2 5.3851+03 t.376E103 
9.190E+OL 4.679E+OL 1.87LE+OI 1.4381+01 
I.OSOE+Ol 5.368E+00 2.153E+00 1.6551+00 
1.203E+00 6.163E-01 2.477E-01 I.904E-01 
1 . 7 4 2 ~ + 0 7  L . ~ ~ I E + o ~  I . ~ o ~ E + o ~  P . Z S O E + ~ ~  
7.772E+l0 3.286E+IG 2.476E+l0 2.702E+LO 3-360E+IO 4.740E+10 4.91SE+10 3.492E+10 1.282E+IO 1.213E+09 2.295E+08 2.555E108 
1.323E+OS 7.028E+OE 6.345E+08 8.150E+08 1.114E+09 1.756E+09 1.925Ei09 1.407E+OF 5.188E+08 5.140E+07 4.579E+07 5.48lE+07 
18 GPOUP SPEC1 F I C  ENERGY RELEASE RATES. MEV/WATT-SEC 
BASIS= METRIC T O N  O F  I N I T I A L  HEAVY METAL AT A REPROCESSING TIME O F  160 D A Y S  
EUEAN 
SY+O.OSX F 1.OYF 2.OYR 5.OYR 10.OYP 30.OYR 100.OYR 30C.OYR L - O K Y  LO.0UY 100.0KY 250.OKY 
1. EOOE-02 
2.500E-02 










2 .250E+00  
2.750E+00 

























4.378El.02 21964E+02 2.753E+02 
3.649E+O C 3 .027Ei00 3.46 1 E + 0 0  
1.523E+Oi 2.249E+02 4.ZZOE+OZ 
2.497E+01 2.495E+01 2.487E+Ol 
3.015E+O I 2.985E+Ol 2.940E+OL 
4.317E+Ol 4.258E+Ol 4.124E+OI 
4.982E+OC 4.997E+OO 5.038E+00 
2 .8 lOE-01  2.060E-01 2.249E-01 
3.643E-01 3.385E-01 3.364E-01 
2.505E-0 1 2.345E-0 I 2 - 21 4E-0 I 
8.2378-02 7.418E-02 6.796E-02 
5.155E-02 4.478E-02 3.884E-02 
7.517E-02 8.4638-02 I.082E-01 
4.18OE-Oi 3.633E-02 3.15LE-02 
2.554E-02 2.220E-02 1.925E-02 
4.121E-01 3.582E-03 3.107E-03 
7.443E-04 6.467E-04 5.608E-04 
4 . 6 5 o ~ + o a  6 . 7 9 6 ~ + 0 0  I.Z~PE+OI 







































3.128E+02 2.107E+O2 8.521E+OL 1.437E+01 1.725E+00 
4 -405E+0 1 3.23 OEIO 1 I - 06 Y + O L  1.537E-0 I 2 - 393E-0 I 
6 - 6 5 7 E i 0 0  4.91 l E * O O  2-IZ1€+00 4.006E-01 2.779E-03 
1.485E+03 1.087E+03 3 S 4 4 E + 0 2  4r264E-01 4.54OE-01 
2.246E+01 2-13 IE+Ol 1.955E+Ol 9.017E+00 2.11 5E+00 
2 . 2 5 l E + O I  Z.OSJE+OL 1.826E+Ol 7.884E+OO 6.605E-01 
2-547E+01 2 . 3 2 5 E + O I  2-171E+OI 9.782€+00 2.915E+00 
5.4741+00 5.88€E+00 6.532E+00 5.367E+00 7.145E+00 
4.130E-01 3.30:E-Ol 2.069E-01 8.830E-01 6.303E+00 
2 -681E-01 1-83 PE-01 1-03 1E-01 3.466E-0 I 2.305E+O 0 
I.174E-01 8.18iE-02 8-150E-02 1.098E*00 8-346E+00 
I.672E-02 1.491E-02 3.94LE-02 1.192E+00 9.524E+OO 
2 -231E-03 I -982E-03 1 el78E-02 4.643E-01 3.679E+00 
4 707E-02 7.41 OE-03 9 -  11  9E-04 1.02 1 E-02 7.836E-0 2 
1.707E-03 8.39SE-04 8.105E-04 2.1401-03 1.885E-02 
I -033E-03 5.03SE-04 4.5951-04 2.3398-04 9.353E-05 
1 -647E-04 7.996E-05 7.353E-05 3.757E-05 I -507E-05 
2-9558-05 1.432E-05 1 -324E-05 6.7'79E-06 2-724E-06 

















I .  ISBE-05  
2-094E-06 
5.48 I E+O I 











R N 2 2 2  
















TABLE A.54. (ALPb4A.N) NEUTPOhS FPOM ACTINIDES I N  PUR CLADDING WASTE 
A S  A FUNCTION O F  DECAY TIME (BASIS = 1.0 M T H M )  
SM+O.OSX F 1 . 0 Y F  2.OYR 5.0YR IO.OYP 30.OYR 100.0YR 30C.OYR 1.0UY 1O.OKY 1OO.OKY 
7.148E-06 1.393E-05 2.025E-05 3.914E-05 7.044E-05 1.937E-04 6.156E-04 1-81 OE-03 6.170E-03 5.860E-02 3.736E-01 
3.19BE-IO 7.418E-LO 1.454E-09 613008-09 3.220E-08 4.812E-07 1 -079E-05 1-55EE-04 2.267E-03 9.700E-02 7.693E-01 
2.220E-05 2.270E-OE 2.338E-05 2.51lE-05 3.0898-05 6.565E-05 3-854E-04 3.52tE-03 5.468E-02 7.19lE+OO 1.625E+02 
2.48OE-06 4.352E-06 6.813E-06 1.774E-05 4.797E-05 3.259E-04 3-514E-03 3.48CE-02 4.070E-01 1.741EtOl 1.381E+O2 
3.338E-05 6.504E-OE 9.457E-05 1.828E-04 3.289E-04 9.0411-04 2-874E-03 8.451E-03 2.881E-02 2.737E-01 1.744E+00 
7.704E-08 1.354E-01 2.119E-07 5.519E-07 1.492E-06 1.014E-05 1.093E-04 1.084E-03 1.266E-02 5.416E-01 4 . 2 9 5 E + O O  
2-O83E-06 2.130E-06 2.193E-06 2.417E-06 2.898E-06 6.159E-06 3.616E-05 3.307E-04 5.1301-03 6.746E-01 11S24E+01 
2.166E--LO 2.335E-05 3.195E-05 6.56lE-05 1.181E-OI 3.248E-04 1-032E-03 3.034E-03 1.034E-02 9.825E-02 6.263E-01 
5.098E-07 5.213E-07 5.369E-07 5.9lBE-07 7-0941-07 1.508E-06 8.851E-06 8.09EE-05 1.256E-03 I.652E-01 3.732E+00 
1.26lE-01 1.289E-07 1.328E-07 1.4631-07 1.754E-07 3.729E-07 2.189E-06 2.002E-05 3.104E-04 4.084E-02 9.228E-01 
1.861E-01 1.872E-01 1.883E-01 I.916E-01 1.969E-01 2-161E-01 2.$38E-Ol 3.lSlE-01 3.280E-01 3.211E-01 2.606E-01 
1.185E-01 1.186E-01 1.186E-01 1.189E-01 1.198E-01 3.2628-01 1.582E-01 2.375E-01 3.799E-01 4.471E-01 4.3438-01 
1.343Et03 1.378E+O1 1.377E+03 1.347E+03 1.295EC03 I . l06E+O3 61369EW2 1.117E+02 5.638E-01 6.783E-20 0 . 0  
1.133E+02 1.133E+02 1.133E+02 1.133E+02 I.l33E+OZ 1-132E+02 I.l3OE+02 1.124E+02 1.103€+02 8.593Eb01 6.511E+00 
1.962E+02 1.962E+O2 1.962E+02 1*963E+02 1.965E+O2 1.966E+02 I.95eE+02 1.91 EE+OZ 1.778E+02 6.848E+Ol 4.912E-03 
6.209E-01 6.209E-01 6.209E-01 6.209E-01 6.209E-01 6.209E-01 6-209E-01 6.207E-01 6.199E-01 6.101E-01 5.193E-01 
I - 107E+02 2.23OE+O i 3.298E+02 6.201E*02 1.01 6E+03 1.882E+03 2.185E+03 1-600Ei03  5.208E+02 5.641 E-03 3 -478E-06 
1.3ISE+Ol 1.3ISE+Ol 1.314E+01 I.314E+01 1.313E+Ol I~3llE+Ol I.302E+Ol 1.27eE+Ol l . l97E+01 5.140E+00 1.086E-03 
7.9641+04 1.689E+04 3.590E+03 4.630E+01 1.196E+OI 1.090E+Ol 7.921E+00 3.18iE+00 1.307E-01 1.97OE-I9 0.0 
7.379E+OI l .Z02E+OI 7.029E+Ol 6.534E+Ol 5.786E+01 3.557ElOl 6.483E+00 5sOOC.E-02 2.022E-09 0.0 0.0 
5.320E+03 5.12OE+O3 4.928E+03 4.393EtO3 3.628E+O3 1*687E+03 l. l58E+O2 5.484E-02 2.035E-IO 2.034E-IO 2.033E-10 























i . 9 3 3 ~ - o e  
TABLE A . 5 5 .  SPONTANEOUS F I S S I O N  NEUTPONS FROM ACTINIDES I N  PUR CLADDING WASTE 
A S  A FUNCTIDN OF DECAY TIME (BASIS = 1.0 M T H M )  
S M t O . 0 5 X  F 1 . O Y P  2.OYR 5.OYR 1O.OYP 3O.OYR 100.OYR 30C.OYR 1.0KY IO.OKY 100.OKY 250-OKY 
UP38  5.9901+00 5.9901+00 5.9901+00 5.990E+00 5.99OE+OO 5.9908+00 5.990E+00 5.99CE+00 5.990E+00 5.990E+00 5.9901+00 5.991E+00 
PU2.O 1.051E+03 I.O51E+O3 l.OSIE+O3 1.052E+03 1.052EIO3 1.053E+03 l.ObBE+03 1.02€E+03 9.525E+02 3.668E+02 2.63lE-02 1 .145E-06  
PUP42 3.879E+02 3.8l9E+02 3.879E+02 3-879E+02 3.879E+O2 3.879E+02 3.8791+02 1.877E+02 3.873E+02 3.811E+02 3.244E+02 2.479E+02 
CY242 6*428E+04 la363E+04 2.897E+03 3.737E+OL 9.653€+00 8.797E+00 6.393E+00 2.56€E+00 1.055E-01 1.590E-19 0 .0  0.0 
CY244 l.O31E+05 9.923E+04 9.551E+04 8.515Et04 7.032E+04 3.270E+04 2.244E103 l.O61E+OO 3-945E-09 3.942E-09 3.939E-09 8.9351-09 
CY246 4.1S4E+02 4.154E+02 4.153E+02 4.151E+OP 4.148E+02 4.136E+02 4?094E+02 3.976E+02 3.588E+02 9.599EIOl 1.801E-04 5.263E-14 
PU238 I .lB4E+O2 l.B31E+05 1 .LUOE+02 I .790E+02 1.72 1E+02 1.47,0E+02 8.462E+0 I 1. ISOE+Ol 7.491E-02 9.01 3E-21 0 . 0  0.0 
__________1__1___________-_____-______-_______-------------------_-__-----__--_---------------------- 
TOTALS 
TABLE I.691E+05 I.l49E+OE 1.004E+05 8.7221+04 7.236E+04 3.472E+04 4.187E+03 1.835ElO3 1.705E+03 8.504E+02 3.307E+02 i.542E+02 
ACTUU 1.694E+05 1.149E+OS 1.004E+05 8.722E+04 7.236E+04 3.472E+04 4.187E+03 1.83SE+03 1.7058+03 8.504E+02 3.307E+02 2 . 5 4 2 E + O Z  
OVERUL 
TOTALS 
TABLE 2.562E+05 1.389E+O5 l . l I l E + O S  9.402E+04 7.870E+04 3.977E+04 7*464E+03 3.893E+03 2.529E+03 1.038Et03 6.687E+OZ 8.012E+02 
ACTUAL 2.%ZE+OE 1.189€+09 l.llIE+OS Q.aOZE+O.  7.870€+04 3.977E+01 7.464EW3 3.89.E+03 2.529E+03 1.038E103 6.607€+02 8 - O 1 2 E + O P  
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TA8LE A.56. GPAMS O F  F ISSION PPWUCT ELEMENTS I N  PUR CLADDING WASTE 
A S  A FUNCTION OF DECAY T I M E  (8ASIS = 1.0 M T U M )  
S Y I O . 0 5 X  F 1.OYF 2 - 0 Y P  5 .OYR 10-OYR 3O.OYP 1 0 0 . O Y R  300.OVR 1.OKY l O . 0 K Y  1 0 0 . 0 K Y  2 5 0 . 0 K Y  
H 





G A  
GE 







Z R  
N0 
*O 
T C  
RU 
RH 
1 0  
A G  
CO 
I N  
S N  




c s  
8 A  
LA 
C E  
PR 
NO 
P Y  
S M  
EU 
GO 
T 8  
D Y  
HO 
EP 
T U  
Y8 
T O 1  
1.657E-02 1.567E-0 i I .48lE-02 1.252E-02 9.453E-03 3.076E-03 6 -04 7E-05 8 .05CE- IO  6.95 LE-27 
9.587E-08 9.587E-OE 9.587E-08 9.587E-08 9.587E-08 9.587E-08 9.587E-08 9.587E-08 9.587E-08 
~ . ~ ~ o E - o E  7 .39o~-oe  7 . 3 9 0 ~ - 0 8  7 . 3 9 0 ~ - 0 8  7 . 3 9 0 ~ - 0 8  7 . 3 9 0 ~ - 0 8  7 . 3 9 0 ~ - 0 8  7 . 3 8 5 ~ - 0 8  7 . 3 8 7 ~ - 0 8  
6.508E-13 6.507E--13 6.506E--13 6.504E-13 6.500E--13 6.484E-13 6.430E-I3 6.276E-I3 5.766E-13 
~ . 0 8 5 ~ - 3 e  0 . 0  0.0 0.0 0.0  0 .0  0.0 0.0 0.0 
1.890E-11 1.890E-11 1.890E-11 1.890E-11 1.890E-11 1.890E-11 1-890E-11 1.890E-11 I .890E-11 
4.322E-IO 4.322E--10 4.322E-LO 4.322E-10 4-322E-IO 4.322E-I0 4.322E-10 4.322E--LO 4.322E-LO 
3.30lE-04 3.301E-04 3.30lE-04 3.301E-04 3.30lE-04 3.3OlE-04 3.30lE-04 3.301E-04 3.30lE-04 
I.000E-04 1.000E-04 1.000E-04 1.000E-04 1.000E-04 1.000E-04 1.000E-04 1.000E-04 1.000E-04 
2.817E-02 2.817E-02 2.817E-02 2.817E-02 2.817E-02 2.817E-02 2.816E-02 2.8168-02 2.814E-02 
1.134E-05 1.137E-OE 1.140E-05 1.150E-05 1.165E-05 1.228E-05 1.447E-05 2.0721-05 4.251E-05 
7.23lE-06 7.202E-06 7.175E-06 7.103E-06 7.01 IE -06  L. 034E-06 6.769E-06 6.76,EE-06 6.768E-06 
1.709E-01 1.709E-01 1.709E-01 1.709€-01 I .709E-01 I.709E-01 1.709E-01 1.70SE-01 1.709E-01 
4.419E-01 4.340E-01 4.279E-01 4.105E-01 3.84lE-01 3.049E-01 1.996E-01 1.753E-01 1.750E-01 
2.300E-01 2.282E-01 2.282E-01 2.28lE-01 2.281E-01 2.281E-01 2.28lE-01 2.281E-01 2.281E-01 
1.759E+00 1.763E+OO 1.769E+00 1.786E+00 1.812E+00 1.092EC00 11997E+OO 2.02?E+00 2.02IE+00 
7.104E-03 1.637E-04 4.124E-06 1.478E-06 2.292E-06 5.540E-06 I -694E-05 4.950E-05 1.634E-04 
I.t55E+00 I.668E+OO 1.669E+00 1.669E+00 1.669E+00 1.669E+00 1.669E100 I.665E+00 1.669E+OO 
3.855E-0 1 3.855%-0 I 3. 855E-01 3.855E-01 3.855E-0 I 3.855E-01 3 -054E-01 3-85 LE-01 3.842E-01 
1.155E+00 1.122E+00 1~106E+OO 1.092E+00 1.090E+00 1.089E+00 1.090E+00 1-090E+00 I .091E+00 
2.322E-01 2.337E-01 2.337E-01 2.337E-01 2.337E-01 2-3371-01 2.337E-01 2.337E-01 2.337E-01 
6.215E-01 6.535E-01 6.696E-01 6.838E-01 6.8581-01 6.859E-01 6.859E-01 6.855E-01 6.859E-01 
3.845E-02 3.826E-02 3.819E-02 3.815E-02 3.815E-02 3.815E-02 3.815E-02 3.815E-02 3.816E-02 
5.370E-02 5.389E-02 5.395E-02 5.397E-02 5.395E-02 5.390E-02 5.387E-02 5.387E-02 5.387E-02 
1.20lE-03 1.210E-02 1.216E-03 I . 23 lE -03  1.252E-03 1.301E-03 1.331E-03 1.332E-03 1.332E-03 
4.SlOE-02 4 . S O L E - O i  4.500E-02 4.499E-02 4.499E-02 4.499E-02 4.498E-02 4.49CE-02 4-490E-02 
1.560E-02 1.424E-05 1.313E-02 I . lO5E-02 9.720%-03 9.191E-03 9.108E-03 9.18SE-03 9.109E-03 
2.363E-01 2.374E-01 2.385E-01 2.406E-01 2.419E-01 2.424E-01 2.424E-01 2.425E-01 2.42%-01 
1.246E-04 4.327E-04 4.599E-04 4.629E-04 4.629E-04 4.629E-04 4.62FE-04 4.625E-04 4.629E-04 
1.398E-04 1.398E-04 1.398E-04 I -398E-04 1.398E-04 1.398E-04 1.398E-04 1.39EE-04 1.398E-04 
I .359E+00 I.33OE+00 1.306E+00 1.252E+00 1.106E+00 1.OlOE+00 7.722E-01 7.13SE-01 7.133E-01 
6.945E-01 7r23OE-01 7.468E-01 8.017E-01 8-6721-01 1.043E+00 1.281E100 1.33SEC00 1.340E+00 
6.081E-01 6.081E-01 6.08IE-01 6.081E-01 6.081E-01 6.081E-01 6.001E-01 6.081E-01 6.081E-01 
1 . 3 1 7 E + O O  1 . 2 3 8 E + O C  l.PO5E+OO 1- l8 *E+00  l . l 83E+00  1.183E+00 1-183E+00 1-18JE+00 l - l 8 3 E + 0 0  
5.571E-01 5.58OE-03 5.580E-01 5.580E-01 5.580E-01 5.580E-01 5.500E-01 51580E-01 5.580E-01 
1.079E+00 1.958E+OC 1.990E+00 2.011E+00 2.013E+00 2.013E+00 2-013E+00 2.OlL1E+OO 2.013E+00 
3.699E-01 3.853E-01 3.970E-01 4.182E-01 4.309E-01 4.347E-01 4.325s-01 4-30CE-01 4.293E-01 
8.024E-02 7.800E-02 7.598E-02 7.103E-02 6.551E-02 5.8228-02 5.872E-02 6.120E-02 6.187E-02 
4.320E-02 4.550E-02 4.757E-02 5.267E-02 5.844E-02 6.663E-02 6.839E-02 6.8358-02 6.839E-02 
1.30lE-03 1.291E-02 1.29lE-03 1.291E-03 I .291E-03 1.291E-03 1.291E-03 1.29lE-03 I.291E-03 
6.8178-04 6.911E-04 6.914E-04 b.914E-04 6.914E-04 6.914E-04 6.914E-04 6.91 4E-04 6-914E-04 
7.1 O6E-05 7.1 C6E-OE 7.106E-05 7.106E-05 7.106E-05 7.105E-05 7 .  LOZE-05 7.09EE-05 7.075E-05 
2.012E-05 2.812E-OE 2.812E-05 2.812E-05 2.012E-05 2.013E-05 2.016E-05 2.821E-05 2-843E-05 
2.996E-08 2.031E-OE 2.802E-08 2.788E-08 2.783E-00 2.783E-08 2.783E-08 2.783E-08 2.783E-08 
6.844E-09 8.491E-05 e.778E-09 8.920E-09 8.9661-09 8-9751-09 8.9751-09 8.975E-09 8.975E-09 
AL 1.407E+01 1.407E+01 1.407E+OL 1.407E+OL 1.406E+OL 1.406E+OI 1.405E+01 1 . 4 0 C E + O I  1.405E+OI 
6.624E-02 5.082E-02 3.902E-02 1 -766E-02 4.714E-03 2.393E-05 2.222E-I3 0.0  0.0  
0.0 0.0 0.0 
9.587E-08 9.587E-08 9.587E-08 
7.362E-08 7.1 18E-08 6.730E-08 
1-94 1 E- 13 3.62 4E-18 4.76 LE-26 
0.0 0.0 0.0 
1.890E-11 1.890E-11 1.89OE-11 
4.322E-IO 4.322E-IO 4.322E-IO 
3.3OlE-04 3.3OlE-04 3-301E-04 
1.000E-04 1.000E-04 1.000E-04 
2.707E-02 2.62 4E-0 2 2.54 3E-02 
3-08SE-04 I.938E-03 2.74.E-03 
6.768E-06 6.768E-06 6.768E-06 
1.709E-01 1.709E-01 I.709E-01 
1.750E-01 1.750E-01 1.750E-01 
2.28LE-01 2.281E-01 2.281E-01 
2.020E+00 2.006E+00 1.983E+00 
1.625E-03 1.592E-02 3.848E-02 
I .669E+00 1.669E+00 1.669E+00 
3-732E-01 2.784E-0 1 1.709E-0 1 
1.102E+00 I . l 9 7 E + 0 0  1.304E+00 
2.33 7E-0 1 2.337E-0 I 2.33 7E-0 I 
6.858E-01 6.847E-01 6.83OE-01 
3.827E-02 3.931E-02 4.102E-02 
5.30 7E- 02 5.387E-0 2 5 -38 7E-02 
I.332E-03 1.332E-03 1.332E-03 
4.408E-02 3.814E-02 3.3721-02 
9.189E-03 9.189E-03 S.109E-03 
2.433E-0 I 2.493E-0 I 2-5371-01 
4.628E-04 4.623E-04 4.61%-04 
1.399E-04 1.4ObE-04 1.412E-04 
7.129E-01 7.089E-01 710251-01 
1.34 OE+OO 1 -34 4E+0 0 1.35 I E+OO 
6.081E-01 6.OBIE-01 6 -08 lE -01  
I . l 83E+00  I . I 83E+00  1 - 1 8 3 E t 0 0  
5.580E-01 5.58 OE-0 1 5-58 OE-0 1 
2.013E+00 2.01 3E+O 0 2.0 13E+00 
0.0 0.0 0.0 
4.293E-01 4.293E-01 4.293E-01 
6.188E-02 6.188E-02 6.180E-02 
6.839E-02 6-  83 9E-02 t .839E-O2 
1.29lE-03 I . 29 lE -03  1.291E-03 
6.9148-04 6.914E-04 6.914E-04 
7.0368-05 7.036E-05 7.036E-05 
2.882E-05 2.882E-05 2.8828-05 
2.783E-08 2.783E-08 217831-08 
8.975E-09 8.975E-09 8.975E-09 
1.405E+OI 1.405E+OI L.bOSE+OL 
. i 
75 
H 3  
S E  82 
PB 8 5  
RB 87 
S R  88 
Y 89 
S R  90 
Z P  90 
2 1  91 
Z R  92 







Y O  98 
TC 99 
RU 99 
M O L 0 0  
RUlOO 
P U I O I  
RUIO2 
R H 1 0 3  
R U l O b  
PO104 






P D l l O  
C O I l O  
TE128 
T E I 3 O  





e l l 3 7  
81138 
L A 1 3 9  
CELLO 
P R 1 4 1  




















TABLE 1.57. W A Y S  O F  P P I N C I P U  FISSION PPOOUCT NUCLIDES I N  
A S  A FUNCTION O F  DECAY TIME (8ASIS = 1.0 HTHM) 
PWR CLADDING WASTE 
sM+0.05x F 1 . 0 1 ~  2 . 0 1 ~  5 . 0 ~ ~  IO.OYR 3 0 . 0 1 ~  100.01~ 3 o a . 0 ~ ~  1 . 0 ~ ~  IO.OIY I O O . O K Y  2 5 0 . 0 ~ ~  
1.657E-02 1.567E-02 1.481E-02 1.252E-02 9.453E-03 3.076E-03 6.047E-05 8.OSCE-IO 6.95lE-27 
1.682E-02 1.682E-02 1.682E-02 I .68Y-02 1.682E-02 1.682E-02 1.682E-02 1.682E-02 I.682E-02 
4.900E-02 4.9001-02 4.900E-02 4-900E-02 4.900E-02 4.900E-02 4.900E-02 4.9001-02 4.90OE-02 
1.218E-01 1.218E-01 1.218E-01 I.218E-01 1.218E-01 1.218E-01 I.218E-01 1 - 2 1  €E-01 1.218E-01 
1.748E-01 1.748E-01 1-748E-01 1-748E-01 1.748E-01 1.748E-01 L.748E-01 1.74eE-01 L.74BE-01 
2-2-41-01 2.281E-01 2.28lE-01 2.28lE-01 2.2811-01 2.281E-01 2-281E-01 2.281E-01 2.281E-01 
2.652E-01 2.590E-01 2.529E-01 2.355E-01 2.090E-01 1.299E-01 2.454E-02 2.IO4E-04 1.222E-11 
1.19OE-02 1.814E-02 2.423E-02 4- l66E-02 6-809E-02 1-4731-01 2.526E-01 2+770E-01 2.772E-01 
2.9lSE-01 2.9-E-01 2.95lE-01 2.95lE-01 2.95lE-01 2.951E-01 2.951E-01 2.951E-01 2.95 lE-01 
3.198E-01 3.198E-01 3.198E-01 3.198E-01 3.198E-01 3.198E-01 3.19BE-01 3.19EE-01 3.198E-01 
3.593E-01 3.593E-01 3.593E-01 3.593E-01 3.593E-01 3.593E-01 3.593E-01 3.593E-01 3.5928-01 
3.260E-Oe 5.737E-OE 8.9001-08 2.217E-07 5.51 4E-07 2.741E-06 1.3551-05 4.60SE-05 1.600E-04 
3.705E-01 3.705E-01 3.705E-01 3.705E-01 3-7051-01 317051-01 3.705E-01 3.705E-01 317058-01 
3.650E-01 3.787E-01 3.790E-01 3-790E-01 3.7901-01 3.790E-01 3.790E-01 317901-01 3.7908-01 
3.996E-0 I 3.996E- 0 1 3.996E-0 I 3.996E-01 3.996E-0 1 3.996E-0 I 3 -996E-0 1 3.99 CE-0 1 3.996E-01 
1.644E-02 1.644E-02 1.644E-02 I.644E-02 1-644E-02 1.644E-02 I -644E-02 1.644E-02 I -644E-02 
3.956E-0 I 3.9561-0 1 3.956E-01 3.956E-0 I 3.956E-0 1 3.9561-01 3 -9S6E-0 I 3.95 E- 0 1 3.956E- 01 
4.126E-01 4.126E-01 4.126E-01 4.126E-01 4.126E-01 4.126E-01 4.1261-01 4+126€-01 4.126E-01 
3.855E-01 3.855E-01 3.855E-01 3.855E-01 3.855E-01 3-855E-01 3.854E-01 3.851E-01 3.842E-01 
2.063E-06 3.318E-OC 4.572E-06 8.33bE-06 I.461E-04 3.970E-05 I -275E-04 3.782E-04 1.254E-03 
4.649E-01 4.649E-0 I 4.649E-01 4.649E-01 4.649E-01 4.649E-01 4.649E-01 4.64SE-01 4.649E-01 
4-757E-02 4.757E-02 4.757E-02 4-757E-02 4.757E-02 4.757E-02 4.757E-02 4-7571-02 4.757E-02 
3.859E-01 3.859E-01 3.859E-01 3.859€-01 3.859E-01 3.859E-01 3.859E-01 3.85SE-01 3.859E-01 
3.850E-01 3.850E-01 3.850E-01 3-850E-01 3.85OE-01 3.850E-01 3.850E-01 3-850E-01 3.850E-01 
2.322E-01 2.337E-01 2.337E-01 2.337E-01 2.337E-01 2.337E-01 2.337E-01 2.3311-01 2.337E-01 
2.709E-01 2.709E-01 2.709E-01 2.705€-01 2.709E-01 2.709E-01 2.709E-01 2.70SE-01 2.709E-01 
I.087E-01 1.087E-01 1.087E-01 1.087E-01 I.087E-01 1.087E-01 1.087E-01 1.087E-01 1.087E-01 
1.879E-0 1 1.879E-01 1 -879E-01 1 -879E-01 1 -879E-0 I I -879E-01 1 -879E-01 1.8791-01 1 -879E-01 
6.434E-02 3.235E-02 1.626E-02 2.067E-03 6.639E-05 7.067E-11 8.798E-32 0 . 0  0.0 
1.161E-01 1.481E-01 1.642E-01 1.784E-01 1-804E-01 1.804E-01 1.804E-01 1.804E-01 I .804E-01 
1.091 E-01 1.091 E-0 1 1.091E-01 1 .OPIE-Ol I -091E-01 1.09 LE-01 1.09 1E-01 1 - 0 9  IE-01 1 -091E-01 
7.509E-02 7.509E-02 7.509E-02 7-5091-02 7.509E-02 7.509E-02 7.509E-02 7.50SE-02 7.509E-02 
3.815E-02 3.815E-02 3.815E-02 3 - R I S E - 0 2  3.815E-02 3.815E-02 3.815E-02 3.81 IE-02 3.815E-02 
2.46IE-0 2 2.46lE-02 2-46LE-02 2.46lE-02 2.46 IE-02 2.46iE-02 2.46 1E-02 2.46 IE-02 2.46 LE-02 
1 - 6 U E - 0 2  1.663E-02 1-670E-02 1-6741-02 1.674E-02 1.674E-02 1.674E-02 1.674E-02 1.674E-02 
5.514E-02 5.514E-02 5.514E-02 5.514E-02 5.514E-02 5.514E-02 5.514E-02 5.514E-02 5.514E-02 
1.770E-01 1.770E-01 1.770E-01 1.770E-01 1.770E-01 1.770E-01 1.770E-01 1-77CE-01 1.770E-01 
5.635E-01 5.635E-01 5.635E-01 5.635E-01 5.635E-01 5.635E-01 5.635E-01 5-63 IE-01 5.635E-01 
5.214E-02 3.726E-02 2-662E-02 9-7101-03 1-808E-03 2-197E-06 1-3251-16 0 . 0  0.0 
2.556E-02 4.045E-02 5.1 08E-02 6.799E-02 7.589E-02 7.770E-02 7.770E-02 7.770E-02 7.770E-02 
I .  498E-0 I I .  498E-0 I I -498E-0 I 1.498E-01 1.498E-01 1.498E-0 I 1.498E-01 I .  49 €E-01 1.498E-01 
5 - 9 U E - 0 1  5.797E-01 5-665E-01 5.285E-01 4.7091-01 2.966E-01 5.886E-02 5.791E-04 5.478E-11 
2.290E-02 3.645E-02 4.969E-02 8.763E-02 I.453E-01 3.195E-01 5.573E-01 6. ISCE-01 6.162E-01 
6.373E-01 6.373E-01 6.373E-01 6.373E-01 6-3731-01 6.373E-01 6.373E-01 6.373E-01 6.373E-01 
6.081E-01 6.OBLE-01 6.081E-01 6.081E-01 6.081E-01 6.OBIE-01 6.08LE-01 6.081E-01 6.081E-01 
6.196E-01 6+196E-O1 6-1WE-01 6-196E-01 6.196E-01 6-L96E-01 6-196E-01 6.196E-01 6.196E-01 
5.571 E- 0 1 5. SBOE-0 I 5.580E-0 I 5.580E-0 1 5. 58OE-01 5.580E-0 I 5.580E-0 1 5.58  CE- 01 5.580E- 01 
5.631E-0 I 5.631 E-0 1 5.63lE-0 1 5.63lE-0 I 5.63 LE-0 1 5.631E-0 1 5.63 LE-0 1 5 -  63 1E-0 I 5 -63 1E-0 1 
3.8901-01 3.890E-01 3.8901-01 3.890E-01 3.89OE-01 3.890E-01 3.890E-01 3.89CE-01 3.890E-01 
1.337E-01 5.485E-02 2.25LE-02 1-556E-03 1.812E-05 3.3iBE-I3 0 - 0  0.0 0.0 
5.256E-01 6.045E-01 6.368E-01 6.577E-01 6.593E-01 6.593E-01 6.593E-01 6.591E-01 6.593E-01 
3.362E-0 1 3.362E-0 1 3.362E-0 1 3.362E-0 1 313621-0 I 3.36,ZE-0 1 3.362E-0 I 3.36 ZE-0 I 3-  362E-0 1 
3-424E-01 3.424E-01 3.424E-01 3.424E-01 3.424E-01 3.024E-01 3.424E-01 3.424E-01 3.424E-01 
6.619E-02 5.082E-02 3.902E-02 1-766E-02 4.714E-03 2.393E-05 2.222E-I3 0 . 0  0.0 
3.504E-02 5.04 I E-0 i 6.22lE-02 8.357E-02 9.652E-02 1.0 1 ZE-0 I 1 - 0 1  ZE-0 1 1.0 1 PE-01 I - 01 BE- 01 
1-848E-01 I .848E-01 1.848E-01 1.848E-01 I.Sb8E-OI 1.848E-01 I -848E-01 1.84EE-01 1.848E-01 
8.273E-02 8.278E-02 8.278E-02 8.278E-02 8.278E-02 8.2786-02 8.278E-02 8.27EE-02 8.2763-02 
8.828E-02 8.828E-02 0.828E-02 8.828E-02 8.828E-02 8.828E-02 8.828E-02 8.82eE-02 8.828E-02 
1-580E-01 1.580E-0 1 1.580E-01 l.58OE-01 I .580E-01 I.SBOE-01 I .580E-01 1.580E-01 1 .58OE-O1 
6.664E-02 6.664E-05 6.664E-02 6.664E-02 6-664E-02 6.665E-02 6-665E-02 6.66EE-02 6.665E-02 
I-883E-02 1.883E-02 1.883E-02 1.883E-02 1.883E-02 1.883E-02 1.883E-02 1.8838-02 1.883E-02 
I.867E-02 1.722E-02 1.589E-02 1.247E-02 8.337E-03 I.663E-03 5.89OE--06 5.882E--13 0.0 
1.811 E-03 3.2571-02 4.590E-03 8.002E-03 1.21 4E-02 1.88 LE-02 2.047E-02 2.04 €E-02 2.04BE-02 
3 . l O S E - 0 2  3.105E-02 3-LOSE-02 3-105E-02 3.105E-02 3.105E-02 3.105E-02 3.109-02 3.105E-02 
1.388E+OL 1.390E+01 I .39OE+01 1.390E+01 1.390E+OI 1.389E+0 I I .389E+0 I 1.38SE+01 1.389E+01 




1.21 BE-01 1 - 2 1  BE-0 I 
I .748E-Ol I - 74 BE-0 I 




3. L98E-01 3.198E-0 1 








3.73 2E-01 2.78 4E-0 I 
1.234E-02 1.071E-01 
4.64 FE-0 I 4.64 9E-0 I 
4.757E-02 4.757E-02 








I .090E-01 I -079E-0 1 
7.509E-02 7.509E-02 
3.81 5E-02 3.81 5E-02 
2.46 I E- 02 2.4 6 1 E-0 2 
1.674E-02 1.674E-02 





1.493E-01 I .453E-01 
0.0 0.0 
6.1628-01 6.162E-01 
6-373E-01 6.373E-0 1 
6.081E-01 6 - 0 8  1E-0 1 
6-1968-01 6.196E-0 1 
5.580E-01 5.580E-03 
5.631E-01 5.631E-01 
3.8908-01 3.890E-0 I 
0.0 0.0 
6.593E-01 6.593E-0 1 
3.362E-01 3.3bZE-0 1 
3-4248-01 3.424E-01 
0.0 0.0 
1.012E-01 I .012E-01 
1.8488-01 1.848E-01 
8.278E-02 8.278E-02 
8.82 8E-02 8.82  BE-02 
1.580E-01 I .580E-01 
6 .  665E- 02 6-  665E-0 2 
5.5028-02 5.502E-02 
1.883E-02 I.883E-02 
0 . 0  0 .0  
2.0 48E-02 2 04 BE-02 
3.105E-02 3.105E-02 
1.389E+OL I .388E+0 1 
0.0 
1-66 2E-02 
4 .900E-02  
1.218E-01 
1.748E-01 

























1.0 62E-0 I 
7.509E-02 
3.815E-02 
2-48 LE-02  
1.674E-02 
5.514E-02 1 770 1 
5.635E-01 
0.0 


















1.58 OE-0 I 
6.665E-02 
5.502E-02 










S E  
KR 
R E  
S P  
Y 
Z R  
NB 
110 
T C  
RU 
R n  
DO 
A G  
co 
I N  
SN 




c s  
S A  
L A  
CE 






r e  
no 




TAeLE A.58. CUPIES OF FISSIOC PPOOUCT ELEMENTS I N  PWP CLADDING WASTE 
A S  A FUNCTION OF DECAY TIME 181515 = 1.0 M T H M )  
5M+O.05% F 1 . O V f i  2 . O Y P  5.OYR 1 O . O Y R  30.OYP 1OO.OYR 3OC.OYR 1.OV.V 1O.OV.Y 1 0 0 . O V . V  2 5 0 . 0 K V  
I . 6 0 0 E + 0 2  1.512E+02 
I -437E-0 5 1.437E-OS 
2.9OZE-12 2.902E- 1 i 
1.577E-32 0 . 0  
2.046E-04 2.046E-04 
1.818E-04 1.704E-04 
2- 59OE-03 1.398E-OE 










1.09lE-0 1 2.682E-Oi 
2- 804E-04 1 -672E-Ot 
9.2048-01 1 -474E-01 
6.832E +O 0 5.233E+0 0 
8.856E+00 1.838E+00 
I.126E-07 7.226E-I7 
I.L91E+02 9.867E+O 1 
4.899E+01 4.772E+OL 
1.714E-01 4.334E-1 I 
4.540E+02 I .751E+02 
4.319E+02 1.772E+O i 










2.463E+03 1.0 lOE+O? 
5 . 9 2 9 ~ - 0 7  2. 2 2 4 ~ - o e  
1.430E+02 1.208E+OZ 9.126EC01 2.970€+01 
1.437E-09 1.437E-09 1.437E-09 1.437E-09 
2.901E-12 2.900E-12 2.898E-12 2.891E-12 
0.0 0.0 0.0 0.0 
2.046E-04 2-046E-04 2.046E-04 2.046E-04 
1.598E-04 1-316E-04 9.524E-05 2.613E-05 
1.067E-08 1.0676-08 I .067E-08 1.067E-08 
3.451E+OL 3.213E+Ol 2.853E+01 1.772E+OL 
3.453E+01 3.214E+OI 2.853E+Ol 1.773E+Ol 
5.419E-02 9-036E-04 9.032E-04 9.032E-04 
1.231E-01 2.502E-04 3.863E-04 6.879E-04 
0.0 0.0 0.0 0.0 
6.538E-03 6.538E-03 6.538E-03 6.537E-03 
5.444E+0 I 6.91 8E+00 2.222E-01 2.366E-07 
5.444E+Ol 6.918E+00 2.222E-01 2-366E-07 
5.613E-05 5 . 6 1 9 - 0 5  5.613E-05 5.6131-05 
1.897E-01 9-078E-03 5.737E-05 I.333E-08 
2.53lE-02 2.195E-02 1.73lE-02 6.691E-03 
I.000E-08 9.607E-15 7.441E--15 7.44LE--15 
2.733E-02 9.902E-04 4.809E-04 4.565E-04 
4.073E+00 1.923E+00 5.506E-01 4.135E-03 
1.049E+00 4.69LE-01 1.342E-01 9.007E-04 
2.224E-08 2.224E-08 2.224E-08 2.224E-08 
4.148E-26 0 - 0  0.0 0.0 
8.375E+Ol 5.856E+01 4.332E+OL 2.582E+01 
4+663E+0 I 4.351E +01 3.876E+0 1 2.442E+O I 
5.465E-14 5.465E-14 5.465E-14 5.46SE-14 
7.184€+01 4-965E+00 5.782E-02 1.458E-08 
7.270E+OL 5-025E+00 5.852E-02 1.075E-09 
7.536E-13 7.784E-13 7.802E-13 7.802E-I3 
3.619E+Ol 1.638E+OI 4.371E+00 2.219E-02 
1.771E-01 1.731E-01 1.665E-01 1.427E-01 
6.587E+00 4.879E+O0 3.003E+00 4.955E-01 
1 . 7 5 9 E - 0 3  7.627E-05 4.0871-07 5-2451-16 
9.930E-QS 2-722E-09 6.782E-17 0 . 0  
0.0 0.0 0 .O 0.0 
1.265E-06 1.263E-06 1.259E-06 1.245E-06 
4.562E-33 0 . 0  0.0 0.0 
3.8661-07 6-050E-08 9.856E-09 7.210E-12 
6.443E+02 3.349E+02 2.392E+02 1 -161Et02  
~ . 8 3 e ~ - o i  7 . 7 7 7 ~ - 0 6  6.71 ~ ~ - 2 3  0.0  0.0 
1.436E-09 1.43CE-09 1.436E-09 1.430E-09 1.376E-09 
2.867E--12 2.79€E-12 2.57lE-12 8.655E-13 1.616E-17 
0 .O 0.0 0.0 0.0 0.0 
2 -044E-04 2.00CE-04 2 -025E-04 I -839E-04 7.04OE-05 
2.828E-07 7.030E-I3 1.851E--14 1.797E-14 1.33%-14 
1.067E-08 1.067E-08 1.067E-08 1.067E-08 1.06TE-08 
3.349E+00 2.87lE-02 1.667E-09 0.0  0.0 
3*350E+00 2.871E-02 I.668E-09 0.0  0.0 
9.032E-04 9.03LE-04 9.028E-04 8.991E-04 8.632E-04 
8.533E-04 8.58OE-04 8-577E-04 8.542E-04 8.201E-04 
0 .O 0.0 0.0 0.0 0.0 
6.536E-03 6.53 ?E-03 6 -51  7E-03 6.329E-03 4.722E-03 
2.945E-28 0.0 0.0 0.0 0.0  
2.945E-28 0 . 0  0.0 0.0 0.0 
5.613E-05 5.61 ‘E-05 5.612E-05 5-607E-05 5.553E-05 
9.099E-09 3.05EE-09 6.696E-11 3.119E-32 0.0 
2.405E-04 1.79CE-08 6.468E-23 0 .0  0.0 
7-441E--15 7.441E-15 7.441E-35 7 .44 lE - I5  7.44lE-15 
4.14ZE-04 3.89CE-04 3.86lE-04 3.627E-04 1.94bE-04 
4.42SE-04 4.422E-04 4.40lE-04 4.135E-04 2.216E-04 
2 -223E-1 I 1 - 1 1  7E-15 1 - 1  17E- IS 1.117E-I 5 1 . I  17E-15 
2.224E-08 2-224E-08 2.224E-08 2.223E-08 2.214E-08 
0 .O 0.0 0 . 0  0.0 0 .0 
4-845E+O0 4.765E-02 4.5lOE-09 0.0 0.0 
5.465E--14 5.46EE-14 5.465E--14 5.465E--14 5.465E-14 
1 -352E-08 1.352E-08 1 -352E-08 1.352E-08 1.352E-08 
0 .O 0.0 0.0 0.0 0.0 
7.802E-13 7.80 ?E-I3 7 -802E- 13 7.802E-13 7. BOP€-1 3 
2.061E-10 0.0 0.0 0.0 0.0 
8.326E-02 1.784E-02 8.115E-05 2.302E-09 2.302E-09 
1.609E-03 7.662E-IO 1.949E-25 0 . 0  0.0 
2-091E--16 2.09dE--16 2.096E-16 2-096E--16 2.096E--16 
0.0 0.0 0.0 0.0  0.0 
0.0 0 . 0  0 . 0  0 .0  0 . 0  
I -195E-06 1.065E-06 7.107E-07 3.927E-09 1.041E-31 
0 .O 0.0 0.0 0.0 0.0 
7.63SE-23 0 . 0  0.0 0.0 0.0 
1*734E+Ol 1.82SE-01 9.617E-03 9.270E-03 7.115E-03 











































n 3  
SE 7 9  





Z P  95  























CUPIES OF PPINCIPIL  FISSION PPODUCT NUCLIDES I N  PWR CLAODING WASTE 
A S  A FUNCTlON O F  DECAY TIME (8AS15 = 1.0 HTHHI 
I .600E+02 l . S 1 2 E + 0 0  1.430E+02 1.208E+02 
2.046E-04 2.046E-Oe 2.016E-04 2.046E-04 
3.619E+Ol 3.534E+01 3.451E+01 3.213E+Ol 
3.620E+OL 3.535E+01 3-452E+Ol 3-214E+01 
8 .694E+0 I 1.148E+ 0 C I -51 SE-02 3. W O E - 0 8  
9.032E-04 9-032E-0 4 9- 032E-04 9-  032E-04 
7.261E-05 1.116E-04 1.487E-04 2.493E-04 
1.457E102 2.786E+OC 5.328E-02 3.725E-07 
2.809E+02 6.370E+O C 1.226E-0 I 8. 27OE-07 
6.538E-03 6.5381-03 6.538E-03 6.538E-03 
2.154E102 1-0838+02 5.444E+Ol 6.918E+00 
2.154E+02 1.083E+05 5.444EtOl 6.918E+00 
5.61 3E-0 5 5 - 6 1  3E-0 C 5.6 13E-0 5 5.61 3E-05 
6.719E+00 5.231E+OC 4.073E+00 1.923E+00 
1.598E+00 1.276E+OC 9.938E-01 4-69 lE-01 
3.888E-04 3.888E-04 3.888E-04 3.888E-04 
1.338E-04 5.443E-05 5.4431-05 5 -  443E-05 
3.888E-04 3.888E-04 3.8881-04 3.888E-04 
6.749E+01 4.822E+OI 3.446E+Ol I-257E+01 
1.725E-04 1.725E-04 1 -72SE-04 I .725E-04 
5.1638+01 5.045E+OI 4.930E+Ol 4.599E+Ol 
4.884E+O I 4.77ZE+O 1 4.663E+Ol 4.351E+01 
b.*SE+O2 1.750E+02 7.184E+OI 4.965E+00 
4.265E+02 1.751E+02 7.184E+01 4-966E+00 
5. l lBE+00 2~LOIE+OO 8.62IE-01 5.959E-02 
6.139E+01 4.713E+Ol 3.619E+01 1.638E+01 
I - 799E-0 I I -785E-0 1 1.771 E-01 1-73 IE-01 
S.ObOE+OO b.SSOE+OO 4.290E+00 3.369E+00 
3.0358+00 2.639€+00 2.295E+00 I .509E+00 
2.281E+03 1.008E+OJ 6.440E+02 3.348E+02 










2 -22 +E -0 1 
2.222E-01 
5.613E-05 






1 -72 5E-0 4 
4.098€+01 
3.876E+01 





2.25 l E + O O  
7.501E-01 
2.392E+02 
~ . ~ ~ o E + o L  5 . 8 3 e ~ - o i  
2.046E-04 2.044E-04 






0.0 0 .O 
6.537E-03 6-536E-03 
2-366E-07 2.945E-28 
2.366E-07 2 ~ 9 4 5 E - 2 8  
5.6131-05 5.613E-05 
3.692E-03 9.1 1 LE-I I 
9.007E-04 2.223E-11 
3.887E-04 3 -885E-04 
5.4428-05 5.439E-05 
3.887E-04 3.885E-04 




1.0621-09 0 . 0  
I .0621-09 0 .O 
1.274E--11 0 . 0  
2.219E-02 2-061E-10 
1.427E-01 8-326E-02 
4.491E-01 1 ~ 5 9 1 E - 0 3  
4.5821-02 2.582E-06 
1.161E+OZ 1.734E+Ol 
7.777E-06 6.711E-23 0.0 0.0 0.0 
2 -  04OE-04 2 - 0 2  5E-04 I - 839E-04 7.04 OE-0 5 I - 42 I E-05 
2.871E-02 I -668E-09 0.0  0.0 0.0 
0.0 0 . 0  0.0 0.0 0.0 
9.03lE-04 9-028E-04 8.99lE-04 8.632E-04 8.065E-04 
8.58CE-04 8.577E-04 8.542E-04 8.201E-04 7.662E-04 
0.0  0 . 0  0.0 0.0 0.0 
6.53iE-03 6.517E-03 6.329E-03 4.722E-03 2.898E-03 
0.0 0.0 0.0 0 . 0  0.0 
0 . 0  0 . 0  0 .0  0 . 0  0.0 
5.61 2E-05 5.612E-05 5.607E-05 5.553E-05 5.465E-05 
0.0 0.0 0.0 0 . 0  0 .0  
0 .0  0 . 0  0.0 0.0 0.0 
3-8801-04 3.86lE-04 316276-04 1.944E-04 6.874E-05 
5- 43 iE-05 5.405E-05 5.078E-05 2.722E-05 9-623.5-06 
0 . 0  0 . 0  0.0 0.0 0.0 
1-725E-04 1.725E-04 I.720E-04 3-674E-04 1.6OOE-04 
5.04lE-02 4.767E-09 0 . 0  0.0 0.0 
4.76SE-02 4.510E-09 0.0 0.0 0.0 
0.0 0 . 0  0.0 0 . 0  0.0 
0.0 0 . 0  0 .0  0 . 0  0.0 
0.0 0 . 0  0 .0  0 . 0  0 . 0  
0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  
0 . 0  0 . 0  0 . 0  1-58EE-IO 0 . 0  
1.865E-18 0 . 0  0.0 0.0 0.0 
1 - 82  5E-0 1 9.61 6E- 03 9.270E-03 7.1 1 5E-0 3 4 . 8 4  7E-03 
2.87lE-02 I -667E-09 0.0 0.0 0.0 
0 . 0  0.0 0.0 0.0 a. o 
3.880~--04 3 .861~-04 I.SZ?E-OQ 1.944~-04 6.8?4~-05 
1.784E-02 8-114E-05 0.0 0.0 a. o 











Z R  
NB 
YO 
T C  
R U  
RR 
DO 
A G  
CO 





c s  
BA 




P Y  
S Y  
EU 
GD 
T B  
O Y  
no 
EP 
. T M  
s e  
T O T A L  
TA0LE A.60. W A T T S  OF F I S S I O N  PPODUCT ELEMENTS I N  PUR C L A O O I N G  WASTE 
A S  A F U N C T I O N  OF DECAY TIME ( B A S I S  = 1.0 MTHM) 
SY+O.OSX F 1.OYf i  2 . O Y P  5.OYR 1O.OYR 3 0 . O Y P  100.OYR 3 0 0 . O Y R  1.0KY 1O.OKY 1 0 0 . 0 K Y  2 5 0 . O K Y  
5.386E-03 5.092E-01 4.814E-03 4.068E-03 
1.724E- I 2 1.724E-1 i I -724E-12 1.724E-12 
8.509E-16 8.508E-le 8.507E-I6 8.504E-16 
2. C32E-35 0 . 0  0.0 0.0 
5.095E-08 5095E-Oe 5.095E-08 5.095E-08 
2.723E-07 2.553E-07 2.393E-07 1.971E-07 
1.170E-05 2.388E-I 1 8.915E-12 8.915E-12 
2.103E-01 4.214E-OP 4.006E-02 3.729E-02 
5.129E-01 2.000E-01 1.914E-01 I .781E-O1 
7.38lE-01 1 .4 l lE -02  2.700E-04 1.068E-07 
1-3491+00 3.058E-02 5.884E-04 4.886E-08 
8.935E-I8 0.0 0.0 0.0 
3.279E-06 3.279E-06 3.279E-06 3.279E-06 
I .767E-01 6.695E-03 3.237E-03 4.113E-04 
2.07bE+OC 1.039E+OC 5r221E-01 6.635E-02 
3.327E-09 3.327E-05 3.327E-09 3.327E-09 
213858-02 8.658E-02 3.144E-03 1.505E-04 
3.500E-04 4.572E-OE 4.26lE-05 3-6948-05 
8.260E-07 4.940E-OS 2.96lE-I  I 1.710E-17 
2.664E-03 3.847E-04 5.796E-05 L.059E-06 
2.251E-02 1.638E-02 1.274E-02 6.016E-03 
1.051E-02 1.602E-01 8.B7lE-04 3.943E-04 
1.965E-OS 1.029E-11 1.029E-I1 I.OZ9E-11 
1.083E-IO 6.952E-20 3.991E-29 0.0  
7.441E-01 5.466E-01 4.052E-01 1.78BE-01 
1 . 9 R E - 0  1 1.874E-01 1.83lE-01 I -708E-01 
2.873E-03 7.265E--12 9.415E-I7 9-413E-17 
3.231E-01 1. I6lE-OI 4.7656-02 3.290E-03 
3.137E+00 I .  287E+OC 5.283E-01 3 -65ZE-02 
1.92BE-OE 4.MOE-1 e 4.626E-25 0.0 
3.498E-02 1.693E-02 I ..?98E-02 5.876E-03 
2.109E-05 2.093E-05 2.077E-05 2.029E-05 
4.804E-02 4.3-E-02 4.006E-02 3.124E-02 
1.229E-05 4.316E-OC 1.516E-06 6-573E-08 
8 -896E-0 4 2.682E-0: 8.087E-07 2 -2 17E-I I 
1.369E-15 0.0  0.0 0.0 
i . 4 0 3 ~ - 0 8  1 . 4 o z ~ - o e  I . ~ O I E - O ~  1.399~-08 
2.277E-12 4.5761-24 9 -1941-36  0 . 0  
2.140E-Oe 3.019E-OS 4.434E-10 1.042E-I1 
9.61EE+OO 3.562E+OC 1.997E+00 7.194E-01 
3.073E-03 9.999E-04 1 -965E-05 2.61 EE-IO 2.260E-27 
1 -7ZOE-I 2 1.7 P4E- 12 1 -724E-12 1.724E- I 2  1.724E- 12 
8.499E-16 8.4791-16 8.407E-16 8.20CE-16 7.540E-I6 
0.0 0.0 0 .O 0.0 0.0 
5.094E-08 5.093E-08 5.089E-08 5.075E-08 5.041E-08 
1.427E-07 3.9lSE-08 4.2362--10 1.04lE-I5 I . 536E- I7  
8.91 5E-12 8 - 9  15E- 12 8 -91 5E-I 2 8.9 I DE- 12 E -91 5E- I 2 
3 . 3 l l E - 0 2  2.057E-02 3.887E-03 3.33iE-05 1 -935E-12 
1.581E-01 9.824E-02 1.85CE-02 1.59IE-04 9.243E-I2 
1.049E-07 1.049E-07 1.0491-07 1-045E-07 1.049E-07 
6.915E-08 1.226E-07 1.519E-07 1.5278-07 1.527E-07 
0.0 0.0 0 .O 0.0 0.0 
3.279E-06 3.278E-06 3.278E-06 3.27EE-06 3.268E-06 
1.32lE-05 1.406E-11 I -75LE-32 0 . 0  0.0 
2.13IE-03 2.269E-09 2.824E-30 0.0 0 .O 
3.327E-09 3.327E-09 3.327E-09 3.327E-09 3.327E-09 
9.508E-07 I .212E- IO 8 -405E-I 1 2.822E-I I 6 .  185E- 13 
2.9111-05 I .126E-05 4.04%-07 3.024E-11 1 ~089E-25 
1.067E-17 1.067E-17 1.0671-17 I.067E-17 1.067E-17 
6.6551-07 6.206E-07 5.3601-07 4.871E-07 4.815E-07 
I -726E-03 1.7501-05 5.952E-06 5.943E-06 5.915E-06 
1.128E-04 7.570E-07 1.869E-I4 1.6711-19 I . 67 lE -19  
1.029E-11 1.OSOE-11 1 .OZOE-ll 1.025E-11 1.029E-11 
0.0 0.0 0 .O 0.0 0.0 
6.915E-02 2.858E-02 5.665E-03 5.581E-05 5.751E-08 
1.522E-01 9.588E-02 1.9021-02 1-8721-04 1.77lE-11 
9.41 3E--17 9.4 U E -  17 9.41 3E-I 7 9.41 3E- I 7  9.413E- 17 
3.836E-05 7.044E--13 0.0  0.0 0.0 
4.253E-04 7.811E-12 0 . 0  0.0 0.0 
0.0 0 . 0  0 .O 0.0 0.0 
1.568E-03 7.96lE-06 7.392E-14 0 . 0  0.0 
1.952E-05 I -674E-05 9.762E-06 2.092E-06 9.5461-09 
2.069E-02 4.055E-03 1 -43SE-05 6.025E-I2 1-*I@€-27 
3.522E-10 Z.757E-18 2 - 724E--1 8 2.732E-I 8 2.732E--18 
5.524E-19 0.0 0.0 0 . 0  0 . 0  
0 .0  0.0 0.0 0.0 0.0 
1.395E-08 1.379E-08 1.324E-08 1.18OE-08 7.874s-09 
0.0 0.0 0 .O 0.0 0.0 
1.528E-12 1.1181-15 1.184E-26 0.0  0.0 
4.424E-01 2.484E-01 4.720E-02 4.476E-04 I .00SE-05 
0.0 0.0 
I .717E-I2 I .651E-12 
2.538E-16 1.73BE-2 1 
0.0 0.0 
4.579E-08 1.7531-08 
1.491E-17 I .108E-l7 
8.9 15E- I2 8.9 I SE-12 
0.0 0.0 
0.0 0.0 
1.045E-07 I .003E-07 











l r671E-19  1 .67 lE - I9  
1.028E-11 I.O2*E-11 
0.0 0.0 












4.350E-1 I 1.153E-33 
0.0 0.0 
0.0 0.0 































3. I 5  IE-I I 
0.0 







e . s 7 3 ~ - 0 e  
. 
79 
, H 3  
S E  7 9  
S P  90 
Y 90 
I 9 1  
ZR 93  
N8 93M 























TABLE A.61. WATTS O F  D P l N C l P U  F I S S I O N  PPOOUCT NUCLIDES IN PWR CLADDING WASTE 















2. I OOE-0 2 
4- 849E-0 7 

































I .  287E+OC 





S . O ~ S E - O ~  
I . 9 7 8 ~ - o e  
5 . 7 5 8 ~ - o e  
4.814E-03 4r068E-03 3.073E-03 9.999E-04 1 -965E-05 2.61EE-IO 
5.095E-08 5-0951-08 5.094E-08 5.09.3E-08 5.089E-08 5-075E-08 
4.005E-02 3.7291-02 3.31 LE-02 2.057E-02 3.887E-03 3.33iE-05 
1.913E-01 1.781E-01 I.581E-01 9.824E-02 I -856E-02 1.59 IE-04 
5.4aaE-05 1.253E-IO 5.031E-20 0.0  0.0 0.0 
1.049E-07 1.049E-07 1.049E-07 1.04PE-07 I -049E-07 1.045E-07 
2.635E-08 4.417E-08 6.843E-08 1.219E-07 I .SIZE-07 1.520E-07 
2.699E-04 1.807E-09 4.823E--18 0.0 0.0 0.0 
5.879E-04 3.967E-09 I .014E-I7 0.0 0 .O 0.0 
3.279E-06 3.279E-06 3.279E-06 3.278E-06 3.278E-06 3.27CE-06 
3.237E-03 4.113E-04 1.32lE-05 I.406E--11 I s751E-32 0.0 
5.22IE-01 6.63SE-02 2.131E-03 2.269E-09 2-824E-30 0.0  
3.327E-09 3.327E-09 3-327E-09 3.327E-09 3.327E-09 3.327E-09 
3.126E-03 1.4968-04 9.452E-07 I . 4 9 8 E - 1 5  0 . 0  0.0 
1.273E-02 6.010E-03 1.720E-03 1.154E-05 2.848E-13 0.0 
4.849E-07 4.849E-07 4.848E-07 4.848E-07 b.845E-07 4.835E-07 
I .OOfrE-O6 1.006E-06 1.006E-06 1 -005E-06 I .005E-06 1.004E-06 
4.95OE-06 4.950E-06 4.950E-06 4.949E-06 4-9471-06 4.94OE-06 
3.507E-01 1.279E-01 2.382E-02 2.894E-05 1.746E-IS 0 . 0  
5.758E-08 5-  758E-08 5 -758E-08 5.750E-08 5.758E-08 5.75 €E-08 
5.453E-02 5.087E-02 4.5321-02 2.855E-02 5.665E-03 5.57€E-05 
1.831E-01 I .708E-01 1.522E-01 9-588E-02 I .902E-02 l . 87 iE -04  
4.765E-02 3.294E-03 3.836E-05 7.044E-I3 0 . 0  0.0 
5.280E-01 3.650E-02 4.250E-04 7.806E-I2 0 . 0  0.0 
1.298E-02 5.876E-03 1.5688-03 7.961E-06 7.392E--14 0.0 
2.077E-05 2.029E-05 lr952E-05 1.674E-05 9.762E-06 2.092E-06 
3.837E-02 3.013E-02 2.014E-02 4.017E-03 1.423E-05 1.421E-I2 
1.6698-03 I .097E-03 5.456E-04 3.33Z.E-05 I -870E-09 1.360E-21 
1.995E*00 7.190E-01 4.423E-01 2.484E-01 4.719E-02 4.47CE-04 
2.260E-27 
5.041E-08 














9 -987E- 07 
4 - 9 1  6E-06 
0.0 

































0 . 0  0.0 
0 . 0  0 . 0  
0 . 0  0.0 
0.0 0 . 0  
0.0 0 .a 

























0 . 0  
0.0 
2 .8828-06 
e . s 7 3 ~ - 0 8  
e . 7 5 ~ 8 - 0 7  
9.612E+OO 3.562E+00 1.997E+00 7.194E-01 4.424E-01 2.484E-01 4.720E-02 4.47tE-04 I .005E-O5 9.54tE-06 5.91 LE-06 i . 8 8 2 E - O C  
a 
TAILE A.62. PUOTONS FPDN FISSION PPDDUCTS I N  PWP CLADDING WASTE 
A S  A FUNCTION OF DECAY TIME (BASIS = 1.0 MTUN) 








3.750E- 0 1  









I .  1 OOE+O I 
2.391E+13 I.O6SE+II 
5*362E+12 2 390E+ 1 i 
5.435E+L 2 2.406E+1 i 
4.90lE+I 2 2.214E+L i 
3.42iE+12 1.549E+12 
4 .514E+12 1.757E+LZ 
2.964E+IP 1.35IE+Li 
1.550E+l2 7.314E+I 1 
I .034E+I 3 5.91 OE+ 1 i 
1.679E+13 2.151E+12 
6.216E+I 1 3.626E+11 
7.IOLE+lO 3.090E+lC 
I .32SE+l l  5.517E+lC 
2.031E+OS 9.053E+OE 
z .  2 5 6 ~  +oe I .  I 2 5 ~ + 0  
2.774e-oe 2.842~-0 E 
1.800E-09 1.844E-OS 
1. 138E-I 0 1.166E--LO 
5.879E+12 2.245E+12 1.633E+12 9.934E+ll 
1-340E+12 5.113E+ll 3.502E+l l  2.057E+LL 
1.30lE+ 12 4.82 LE+I 1 3.41 3E+11 1.967E+ 1 1 
1 .208E+I 2 4.422E+l l  3.1 75E+11 1.9 19E+11 
8.274E+11 2 - 8 3 9 E + l l  1.965E+l l  I.156€+11 
8.802E+11 2.516E+l l  1.596E+l1 8.127E+IO 
7.228E+l I 2.434E+ll 1.678E+l l  9.961E+10 
3.989E+I l  1.303E+l l  7.776E+10 4.290E+10 
4.333E+12 2.428€+12 1.643E+12 9.544E+l1 
1.299E+l2 4.895E+l l  1.273E+1 I 1.490E+lO 
2 .386Ei l I  I .O5lE+l1 5.285Et10 1.105E+lO 
1.591E+10 3.732E+09 1.643E+09 4.402E+08 
2-318E+10 1.774E+09 2.839E+07 1.955E+04 
4.511E+08 5.627E*07 1.782E+06 I .882E+00 
5*658E+07 7.191Ei06 2.310E+05 2.459E-01 
2.894E-08 2.988E-08 3.045E-08 3.066E-08 
1.878E-09 1-939E-09 1.976E-09 1.989E-09 

















I . ~ o ~ E + L  o 
1 . z s e ~ - i o  
1.676E+09 3-502E+07 3.393E+07 2.5428+07 
3.49?E+08 1.066E+07 l.OLIE+07 6.214E+O6 
3.37tE+O8 2.9688+06 2.8551+06 1.965E+06 
3.184E+08 4.869E+O6 4.6391+06 2.958E+06 
1.96EE+O8 81184E+06 7-713E+06 4.3061+06 
1.22IE+O8 6.745€+05 6.428E+05 41043E+05 
1.605E+O8 7.910E+05 7.198E+05 4.000E+05 
8.491E+07 1.566E+07 I .47lE+07 7.884E+06 
1.297E+07 1.782E+06 1.638E+06 8.763E+05 
4.11 1E+06 4.232E+05 3.968E+05 2.127E+05 
2.87SE+05 I.B02E+Ol 1.69ZE+OL 9.067E+00 
3- 16 tE+Ol 2.11 7E-06 2.791 E-07 2.79 LE-07 
I.39SE-07 1 -399E-07 1.399E-07 1.399E-07 
1.030E-07 1.030E-07 1.030E-07 1.030E-07 
3.066E-08 3-066E-08 3.066E-08 3-0661-08 
I -990E-09 1 -990E-09 1.990E-09 I.989E-OS 
1.251E-LO 1.258E-10 1.258E-LO 1.258E-LO 
















3 - O 6 6 E - 0 8  
1.909E-09 
1.258E-LO 
TOTAL 8.M)2E+L3 3.156E+11 1.847E+13 7.618Et12 5.068E+IZ 2.908E+12 5.531EI l1  5.lSIE+09 I.ISBE+OB I.lOOE+08 6.814E+07 1.365E+07 
NEV/SEC 2.451Et l3 7.227E+12 4.707Ei lZ 2.204E+12 1 . 2 9 0 E i 1 2  6.710E+ll 1.284E+LI 1.2671+09 3-005E+07 2-822E+07 1.532E+07 5.615E+06 
I 8  GPOUP SPECIFIC ENERGY RELEASE RATES. MEV/UATT-SEC 
8ASIS= METRIC TON OF I N I T I b L  nEAWY METAL AT A REPROCESSING TINE OF 160 DAYS 
EPEAN 





































1.597E+OE 8.818E+04 3.367E+04 
5.974E+04 3.349E+04 1.278E+04 
9.024E+04 4.880E+04 1.808€+04 
1.273E+OE 6.944EC04 2.543E+04 
1.317E+OC 7.033E+04 Z.*13E+04 
2.196E+OE 1 . I  00E+05 3. I4SE+04 
3.040E+O? 1.626E+05 5.477E+04 
2.743E+OE 1.496E+05 4.886€+04 
3.398E+Ot 2.492E+06 I .396E+06 
I.820E+Ot 1.10bE+06 4.161E+05 
4.533E+OC 2.982E+05 1.314E+05 
5.407E+04 2.785E+04 6.531E+03 
1.241E+O5 5.216E+04 3-991E+03 
2.490E+03 1.240E+03 1.547E+02 
1.939E+Oi 1.9801+02 2.517E+01 
1.421E-11 11447E-I3 1.494E-13 
1.291E-14 1.315E-14 I.357E-14 
1 -283E-1 E 1.306E-15 1.349E-15 




1-07  1E+O4 
1.995E+04 












1.490E+04 2.821E+03 2.514E+OI 5.252E-01 
5.144E+03 9.739E+02 8.73CE+00 2.666E-01 
7.376ElO3 1.387E+03 I.26LE+OI I.113E-01 
1*103E+04 2.080E+03 1.83 lE+O I 2. 8OOE-01 
9*8ZaE+03 2 - 8 5  1 E+03 1.67 VE+O 1 6.957E-01 
1.0 16E+04 1.7601+03 1.52 CE+OL 8 -43 LE- 02 
2.241E+04 4.183E+03 3.61SEiOI 1.780E-01 
1.609E+04 3.027E+03 3.184E+Ol 5.873E+00 
5.488Ei05 1.086€+05 I.O8CE+O3 1.999E+OL 
1.266E+04 1.132E+03 l . I O I E 1 0 1  1-514E+00 
1.381E+04 5.771E+02 5.13SE+00 5.290E-01 
7.704E+02 6.039E+O 1 5.03 7E-01 3.154E-05 
4.399E-02 8.308E-03 7.12iE-05 4.764E--12 
5.174E-06 3.846E-I3 3.84CE-13 3.846E-13 
8.606E-07 3 -60  5E-I3 3.60 ?E-1 3 3 - 6 O S E -  13 
1.533E- 13 1 -533E-13 1 - 5 3  ?E- 13 1 -533E- 13 
1.393E-14 1 -393E-14 1.391E-I4 1.393E-14 









1 078E+0 I 
1.393E+00 
4.96 I E- 0 1  
2.961E-05 
6. 28OE-I 3 
3.846E-I 3 
3.605E-I 3 






1.70 1 E-0 I 

















e .s37~-02 I rC30E 1  
2.479E-02 
3.4798--02 











T O T A L  2.451E+07 7.227E+OC 4.707E+06 2.204E+06 1.290E+06 6.73OE+05 1.284E+05 1.267E+03 3.005E+OI 8.822E+Ol 1.532E+OI 5.615E+00 
G A M  POW 31929E+OO I.l58E+OC 7.5468-01 3.532E-01 2.067E-01 I .079E-O1 2.05SE-02 2.03lE-04 4-817E-06 4.524E-06 2.456E-06 9.001E-07 
81 
APPENDIX B: CHARACTERIZATION OF BWR SPENT FUEL, HIGH-LEVEL 
WASTE, AND FUEL-ASSEMBLY STRUCTURAL MATERIAL WASTE 
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TABLE 8.1. GPAMS OF ACTIVATICN PPOOUCT ELEMENT 
AS A FUNCTION OF CECAY TIME (BASIS 
DISCHARGE 1.OYF 2.OYR 5.OYP 10.OYR 30.0YR 100.OYR 
7.426E+00 7-425E+O0 7.423E+00 7.419E+00 7.415E+00 7.404E+00 7.399E+00 
I.669E+00 1*670E+00 1.672€+00 1.675€+00 1.68OE+00 1.691E+00 1.695E+00 
1.099E+00 1.099E+00 I.O99E+00 1-099E+00 I.O99E+00 L.O99E+00 1.099E+00 
8.0248-04 8.024E-04 8-OZ4E-04 8.024E-04 8.024E-04 8.024E-04 8.024E-04 
9.966E-01 9.966E-01 9.966E-01 919666-01 9.966E-01 9.966E-01 9.966E-01 
2.035E+02 2.03SE+OE 2.035E+02 2.035E+02 2.035E+02 2.035E+02 2-035E+02 
1.390E+02 L.39OE+O2 I.390E+02 1.390E+02 1.390E+O2 1.390E+02 1.390E+02 
1.350E+05 1.350E+OB 1.350E+05 1-350E+05 1.350E+05 I .350E+05 1.350E+05 
l.O7OE+OL 1.070E+OI 1.070E+OI I.O70E+OI I.O70E+OI 1.070E+OL 1-070E+01 
3.635E-04 3.635E-04 3 1635E-04 3.635E-04 3 -635E-04 3.635E-04 3.635E-04 
1.497E+01 1.497E+OI I.497E+OL 1.497E+Ol 1.497E+Ol 1.497E+Ol 1.497E+01 
2.032E+00 2.032E+OC 2.032E+00 2.032E+00 2-032Et00 2.032E+00 2.032E+00 
5.06OE+OL 5.060E+01 S.O6OE+OI 5.060E+01 5.060ECOI 5.060E+01 5.060E+01 
5.178E+02 5.178E+02 5.178E+02 5-178E+02 5.1 78E+02 5.178E+OZ 5- 178E+02 
5.744E+Ol 5.744E+01 5.744El01 5.744E+Ol 5.744E+01 5.744E+01 5.744E+OI 
3.495E+01 3.495E+01 3.495E+OL 3-495E+OL 3.495E+Ol 3.495E+OL 3-495E+OL 
5.308E+00 5*308E+00 5.309E+00 5.309€+00 5.309ElOO 5.309E+00 5.308E+00 
1.303E-03 I.3OOE-OZ 1 -300E-03 1.303E-03 1 -307E-03 1.322E-03 1 r374E-03 
4.573E-04 4.573E-04 4.573E-04 4.573E-04 4.574E-04 4.578E-04 4.590E-04 
2.000E+00 1.9998+00 1.999E+00 1.999E+00 1.999E+00 1.9998+00 1-999E+00 
1.026E-04 9.486E-05 9.76LE-05 9-859E-05 9.860E-05 9.860E-05 9.860E-05 
3.949E+OL 3.949E+OL 3.949E+01 3.949E+01 3.949El01 3-949E+Ol 3.949E+Ol 
1.815E+OI 1 .833E+OL 1.833Et01 1-833E+Ol 1.833E+Ol 1.833E+01 1.833E+01 
1.083E+04 1.083E+04 I.O83E+04 1.083E+04 1.083E+04 1.083E+04 1.083E+04 
l.OIZE+O3 I-O12E+03 I.O12E+03 1.013E+03 1.013E+03 1.013E+03 1-013E+03 
3.625E+04 3.625E+04 3.625E+04 3.625E+04 3.625E+04 3.625E+04 3.625E+04 
6.233E+01 6.196E+01 6.168E+Ol 6.103€+01 6.038El01 5.973E+Ol 5.9691+01 
6.31 OE+03  6 -31 I E+O 1 6.3 11 E+ 03 6 - 3 1  2E+03 6.31 2E+O 3 6 - 9 1  2E+03 6.31 2E+O3 
1.568E+01 1.571E+Ol 1.573E+01 I.580E+01 I.590E+OI L.627E+OI 1.719€+01 
4.03lE+OL 4.03OE+OL 4.030E+OI 4.030E+01 4.030E+01 4.030E+Ol 4.030E+01 
2.980E-02 2.9808-02 2.980E-02 2r98OE-02 2.98OE-02 2.980E-02 2.980E-02 
1.76lE-04 1.761E-04 1.76LE-04 1.76LE-04 1.761E-04 1.761E-04 I.761E-04 
3.355E-15 3.356E-lE 3.356E-15 3.356E-15 3.356E-15 3.356E-15 3-356E--15 
2.697E-17 2 -724E- 17 2 -724E--17 2.724E-17 2 -724E--17 2.7 24E- 17 2 -724E--17 
4.590E-01 4.563E-01 4.563E-01 4.563E-01 4.563E-01 4.563E-01 4.563E-01 
4.500E-02 3.449E-02 3.440E-02 3.44OE-02 3.440E-02 3.440E-02 3.440E-02 
5.519E+0 5 5.519E+ O B  5.519E+05 5.5 19E+05 5-51  9E+05 5 . 5  19E+05 5 - 5 1  9E+05 
1.906E+02 1.884E+O2 1.883E102 1.883E+02 1.883E+02 1.883E+02 1.883E+02 
2.121E+02 2.185E+02 2-187Et02 Z.I87E+OZ 2.187E102 2.187E+02 2.187E+02 
7.519E-02 7.555E-02 7.555E-02 7.555E-02 7.555E-02 7.554E-02 7.552E-02 
4.522E-02 4.522E-02 4.522E-02 4.522E-02 4.523E-02 4.523E-02 4.525E-02 
1.6LSE-07 1.987E-07 1-988E-07 1 -988E-07 1.988E-07 1-9888-07 1 -988E-07 
2.2938-04 2.316E-04 2.339E-04 2-406E-04 2.517E-04 2.929E-04 4.064E-04 
6.563E-02 6.539E-02 6.530E-02 6.525E-02 6.523E-02 6.519E-02 6.506E-02 
2.500E+OL P.SOOE+OL 2r500E+OL 2.500E+OL 2-500E+OI 2.500E+OI 2.500E+OI 
4.987E-01 4.958E-01 4.958E-01 4.958E-01 4.958E-01 4.958E-01 4.9581-01 
9.017E+03 9.017E+OI 9.017E+03 9.017E+03 9.017E+03 9.017E+03 9.017E+03 
7.299E+00 6.658€+00 6-085E+00 5.006E+00 4.318Et00 4.048E+00 4.055E+00 
1.561E+00 2.314E+00 2.896E+00 3.977E+00 4.667E100 L.942E+00 4.944E+00 
1.282E-04 1.325E-04 1.329E-04 1-330E-04 1.330E-04 1.3308-04 I -330E-04 
3.221E-06 3.222E-06 3.222E-06 3.222E-06 3.222E-06 3.222E-06 3.222E-06 
L.192E-1 7 1.276E-17 1.271E-17 1.262E-17 1.258E-17 1.257E-17 1 -257E-I7 
2.191E-2 0 1.005E-19 1 -567E-19 2-460E-19 2.877E-19 2.972E-19 2.972E-19 
5.171E-23 4.054E-31 3.179E-39 0 . 0  0 .O 0.0 0.0 
8.034E-14 8.033E- I4 8.033E-14 8.033E--14 8.033E-14 8 -033E- 14 8.033E-14 
1.249E-09 6.742E-17 5.176E-17 2.343E-17 6.253E-18 3.178E-20 2.951E-28 
1.265E-05 1.264E-OB 1.264E-05 1.263E-05 1.262E-05 1.259E-05 1.251E-05 
1.916E+00 2.09LE+00 2.127E+00 2.026E+00 1-858E+00 1.G13EC00 I.560E+00 
1.530E+03 1.538E+03 1.538E+03 1.538E+03 1.538E*03 1.538E+03 1.538E+03 
2.273€+01 2.21OE+OI 2.209E+OI 2.209E+Ol 2.209E+Ol 2.209E+01 2.209E+01 
5.964E+00 6.620E+00 6-638E+00 6.639E+00 6.6398+00 6.639E+00 6.639E+00 
1.002E-01 1.002E-01 l.OO2E-01 1-OOZE-01 1.002E-01 1.002E-01 1.002E-01 
l.182E-02 1- I93E-02 1-193E-02 1.193E-02 1.193E-02 1.194E-02 I -196E-02 
4.414E-07 4.653E-07 4-608E-07 4.596E-07 4.595E-07 4.594E-07 4.594E-07 
2.31 I E-08 5.358E-0 E 5-808E-08 5-922E-08 5.942E-08 5.945E-08 5.945E-08 
3.112E-02 3.397E-02 3.405E-02 3.405E-02 3.405E-02 3.405E-02 3.405E-02 
4.336E+01 4.330E+01 4.330Et01 4.330E+01 4.330E+01 4.330E+01 4.330E+01 
6. 3I3E-01 6.771E-0 I 6.761 E-01 6.760E-01 6.760E-01 6.760E-01 6.760E-01 
1.225E+01 1.225E+OI 1.225E+OI 1.225E+OI 1.225E*Ol  1.225E+OI 1.225E+01 
9.859E-03 9.923E-01 9.924E-01 9-924E-01 9.924E-01 9.924E-01 9.924E-01 
1.778E-01 1.785E-01 1.785E-01 1.785E-01 1.785E-01 1.785E-01 1.78SE-01 
2.917E-06 2.852E-Ot 2.835E-06 2.835E-06 2.835E-06 2.8351-06 2.836E-06 
7.724E-07 1.256E-06 I-272E-06 1.272E-06 1.272E-06 1.272E-06 1.27lE-06 
1.740E-16 1-755E-16 1.755E--16 1.755E--16 1-755E-16 1.755E-16 1.755E-16 
1.614E-17 1.699E-17 1.705E-17 1.725E--17 1.759E-17 1.892E--17 2.359E-17 
9.49lE-13 1.629E-12 2.309E-12 4.348E-12 7.707E-12 21134E--31 6.893E--11 
1.000E+00 1.000E+00 L-OOOE+OO 1.000E+00 1.000E+00 1.000E+00 1.000E+00 
4.000E-01 4.000E-01 4.000E-01 4.000E-01 4.000E-01 4.000E-01 4.000E-01 
7.588E-06 1.267E-06 2.03SE-07 8.rllE-lO 1.040E-13 1.415E-14 1.415E--14 
rAL 7.536E+05 7.536E+OE 7.536E+05 7.5361+05 7.536E+05 7.536E+05 7.536E+05 
S I N  BWR SPENT FUEL 
= 1.0 M T H H )  
300.0YR 1.OKY 1O.OKY 100.OKY 250.OKY 
7.399E+00 7.399E+00 7.399E+00 7.399E+00 7.399E+00 
I .69€E+00 1.696E+00 1.696E+00 1.696E+00 1.696E+OO 
1.099E+00 l.O99E+00 1.099E+00 1.099E+00 1,099E+00 
8.024E-04 8.024E-04 8.022E-04 8.005E-04 7.977E-04 
9.96CE-01 9.966E-01 9.966E-01 9.9€6E-01 9.966E-01 
2.03BE+02 2.035E+02 21033E+02 2.031E+02 2.031E+02 
1.390E+02 I .390E+02 I.393E+02 1.394E+02 1.394E+O2 
1.350E+05 1.350E+05 1.350E+05 1.350E+05 1.350E+05 
3 . 6 3 s - 0 4  3.635E-04 3.635E-04 3.635E-04 3.635E-04 
1.497E+OL 1.497E+01 1.497E+Ol 1.497E+01 1.497E+01 
2.032E+00 2.032E+OO 2.032E+00 2.032E+00 2.032E+00 
5.060E+01 5.060E+01 5.060E+OI 5.06OE+Ol 5.060E+01 
5.17eEt02 5.178E+02 5.178E+02 5.1 78E+02 5.178E+02 
5.744€+01 5.744E+Ol 5.744E+01 5.744EtOl 5.7448*01 
3.49EE+OI 3.495€+01 3.495E+01 3.495E+01 3.495E+Ol 
I .52 SE-03 2r053E-03 8.774E-03 6.886E-02 1.45 1E-01 
4 .623-04 4.726E-04 5.919E-04 1 -391E-03 1.889E-03 
1.99EC00 I.999E+00 1.999Et00 1.999E+00 1.998E100 
9.860E-05 9.860E-05 9.860E-05 9.860E-05 9.860E-05 
3.94SE+01 3.949E+01 31949E+01 3.949E+01 3.949E+01 
1.833E+OL I.833E+01 I.833E+01 1.833E+O1 I -833E+01 
1.083E+04 I.O83E+04 1.083E+04 l.O83E+04 1.083E+04 
1.01 1E+03 1 * 01 3E+ 03 1.0 13E+03 1.0 13E+O 3 1.0 13E+0 3 
3.62EE +04 3.625E+04 3.625E+04 3.625E+0 L 3.625E+04 
5.971E+01 5.981E+01 6.09SE+01 6.86lE+Ol 7.333E+OL 
6.31OE+03 6.310E+03 6.309E+O3 6.301E+03 6.297E+03 
1.82f+01 I.852E+OL I.852E+01 1.852E+31 1.85ZE+Ol 
4.030E+01 4.030E+OI 4.030E+OL 4*030E+Ol 4.030E+01 
2.980E-02 2.980E-02 2.980E-02 2.980E-02 2.980E-02 
1. T6 E - 0 4  1-78  1E-04 1.761 E-04 I.761E-04 1.76 LE-04 
3.35CE-15 3.356E-15 3.356E--15 3.356E-15 3.3561-15 
2.724E-17 2.724E-17 2.724E--17 2.724E--17 2.724E-17 
4.56 IE- 0 I 4.563E- 0 I 4.5631-0 I 4-56 3E-0 I 4.56 3 E-0 1 
3.440E-02 3.440E-02 3.440E-02 3.440E-02 3.440E-02 
5.519E+05 5.519E+05 5.519E+05 5.519E+05 5.519E+05 
1.883E+02 1.883E+02 1.884E+02 1.922E+02 2.000E+02 
2.187E+02 2-L87E+02 Z.I92E+O2 2-203E+02 2.204E+02 
7.547E-02 7.530E-02 7.31 3E-02 5.456E-02 3- 349E-02 
-4.530E-02 4.547E-02 4.764E-02 6.62LE-02 8.728E-02 
1.988E-07 1.988E-07 I.988E-07 I.988E-07 1.988E-07 
5.684E-04 6.485E-04 6.503E-04 6.503E-04 6.503E-04 
6.48EE-02 6.480E-02 6.479E-02 6.479E-02 6.479E-02 
2 . 5 0 E + O l  2.500E+Ol 2.500E+01 2.500E+OI 2.500E+OL 
4.9585-01 4.9581-01 4.958E-01 4.958E-01 4.958E-01 
9.017E+03 9.017E+03 9.017E+03 9.017E+03 9.017E+03 
4.060E+00 4.061E+00 4.061E+00 4.061E+00 4.061 E+OO 
4.944E+00 4.944E+00 4.944E+00 4.944E+00 4.944E+00 
1-33  BE-04 1-33  OE- 04 1 ~ 3 3 0 E - 0 4  I.330E-04 1.330E-04 
3.222E-06 3.222E-06 3.222E-06 3.222E-06 3.222E-06 
1.257E-17 1.2578-17 1.257E-17 1.257E-17 1.257E-17 
2.972E-19 2.972E-19 2.972E-19 2.975E-19 2.979E-19 
0.0 0.0 0.0 0.0 0.0 
8.033E-14 8.033E- 14 8.033E--14 8.033E-14 8.033E-14 
0.0 0.0 0.0 0.0 0.0 
1.243E-05 I .240E-05 1.240E-OS I .240E-05 1.240E-05 
1.538E+03 1.538E+03 1.538E+03 1.538E+03 1.538E+03 
2.209E+OL 2.209E+Ol 2 .209E+OL 2.209E+0 1 2.209E+OL 
6.63SE+00 6.639E+00 6.639E+00 6.639E+00 6*639E+00 
I.001E-01 9.996E-02 9.966E-02 9.966E-02 9.966E-02 
1.202E-02 1.217E-02 1.247E-02 1.247E-02 1.247E-02 
4.594E-07 4.594E-07 4.594E-07 4.594E-07 4.594E-07 
S.945E- 08 5-945E- 08 5.945E-08 5.945E-0 8 5.945E-08 
3.405.E-02 3-405E-02 3.40%-02 3.405E-02 3.405E-02 
6.760E-01 6.760E-01 6.760E-01 6.760E-01 6.760E-01 
1.225E+OL I.225E+01 1.225E+01 1.225E+01 1.225El01 
9.924E-01 9.924E-01 9.924E-01 9.924E-0 1 9.924E-0 I 
1.78s-01 1.785E-01 1.785E-01 1.785E-01 1.785E-01 
2.837E-06 2.840E-06 2.842E-06 2.842E-06 2.842E-66 
I.27CE-06 1 -267E-06 1-265E-06 1-265E-06 1.265E-06 
1.755E-16 1 -755E-16 1.755E-16 1.755E-16 1 -755E-16 
3.694E-17 8 -367E- 1 7  6.844E- 16 6.692E-15 1.670 E-1 4 
2.04SE-LO 6.808E-10 6.798E-09 6.79LE-08 1.695E-07 
1.000E+00 1.000E+00 I.OOOE+OO I.OOOE+OO 1.000E+00 
4.000E-01 4-000E-01 4.000E-01 4-000E-01 4.000E-01 
11415E--14 I -414E-14 I.4LLE-14 1.382E--14 1.3351-14 
7.536E+05 7.5361+05 7.536E+05 7.536E+05 7.536E+05 
1.070E+Ol 1 . O ~ O E + O I  I.O~OE+OI L . O ~ O E + O I  l.oro~+oi 
S . ~ O ~ E + O O  5 . 3 0 8 ~ + 0 0  ~ . ~ O L E + O O  S . X ~ O E + O O  S . L ~ ~ E + O O  
1 .56a~+oo I . S ~ O E + O O  I .  S ~ O E + O O  1 . S ~ O E + O O  I.S~OE+OO 





C R  53 
MN 55 
FE 54 
F E  56 
FE 57  
N I  58 
N I  60 
ZR 90  
ZP 9 1  
Z R  92 
Z R  94  







TABLE 8 . 2 .  GPAMS OF PPINCIPAL ACTIVATION PPODUCT NUCLIDES I N  BWP SPENT FUEL 
AS A FUNCTION OF E C A Y  T I N E  (BASIS = 1.0 NTHH) 
DISCHARGE I.0YF 2 . O Y R  5.IYP I O . O Y R  30.OYR 1 0 0 . O Y R  300.0YR I m O U Y  LO.0UY 1 O O . O K Y  2 5 0 . O U Y  
1.346E+05 















































































C A  
SC 





C O  
N I  
cu 
LN 
G A  
GE 
A S  
SP 
Y 
Z R  
NB 
Y O  
T C  
R U  
RH 
PO 
A t  
co 
I N  
SN 
SB 
T E  
I 
X E  







T 8  
O Y  
H O  
ER 
T M  
YO 
L U  
HF 
T A  
I 
PE 
O S  
1 R  
PT 
A U  
TL 
PB 








2.806E-06 I.023E-0 C 
1.917E-01 0 . 0  
2.793€+0 I I .620E+00 
1.648E+OZ 0.0 
3.452E+00 0.0 
3.402E+00 0.0  




I .348E+02 2.968E-OC 
2.690E+O I 1.514E+0 C 
6.970E+00 1.105E-02 
3.780E- 0 I 3.297E- 0 4 
7.440E-03 3.O%E-05 
4.652E-01 8.933E-0 2 
2.562E+00 4.285E- 0 2 
3.468E+00 0.0 
7.472€+02 8.055E-I5 




4.492E+02 0 . 0  
2.097E+02 4.112E+O 1 
1.015E+00 0.0 
3.959E-03 I .755E-12 
4.298E-13 0 .0  
9.224€+01 5.152E-01 
3.415E+03 2 . S 8 5 E + O O  




1.212E-0 2 I .936E-05 
3.3811-04 2.178E-14 
4.6011-02 0.4191-12 
4.502E t o 1  6.697E-0 1 







7 -8JBE- I 6  2.546E- I 6  
3 .482E-l8 2.730E-2 C 
2.114E-11 4.342E-23 
9.189E-04 6.256E-14 













6.470E+02 6.6b4E-0 I 




1.583E-0 8 1. 583E-0 8 
5.197E-04 1 .7 l lE -09  
3.4LOE-02 5.696E-03 
?.484E+O5 2.104E+04 
~ . S ~ E + O I  1.56iE-oe 
Z . Y ~ E + O ~  ~ . O S ~ E + O Z  
3.648E-02 3 . 3 7 o ~ - o e  
AeLE 8.3. CURIES O F  ACTIVATION DROOUCT ELEMENTS I 
A S  A FUNCTION O F  DECAY T I M E  ( B A S I S  = 1. 
2.OYR 5.OYP 1O.OYR 30.OYR 100.0YR 
2.311E+02 1.953E+02 1.475E+O2 4.800E+01 9.436E-01 
0.0 0 . 0  0 . 0  0.0 0 .O 
0.0  0 . 0  0 .0  0.0 0 .O 
1.023E-06 1.023E-06 1.023E-06 1.023E-06 I-O23E-06 
0.0 0.0 0.0 0.0 0.0 
1.619E+OO 1.619E+00 I .618E+00 1.614E+00 1.600E+00 
0.0 0.0 0.0 0.0  0 .O 
0.0 0 .0  0.0 0 . 0  0 . 0  
0.0 0.0 0 .0  0 .0  0 .0  
0.0 0 .0  0 .0  0 . 0  0 . 0  
0.0 0 .0  0.0 0 .0  0 .O 
0.0 0.0 0.0 0.0 0 .O 
0 . 0  0 . 0  0.0 0.0 0.0 
1.560E-08 1.555E-08 1.546E-08 1.514E-08 1.405E-08 
1.561E-08 1.555E-08 1.547E-08 1.514E-08 1 -405E-08 
8.524E-02 1.522E-05 81612E--12 0.0  0.0 
1.105E-02 1.105E-02 1.105E-02 L.IOSE-02 1.105E-02 
5.560E-05 5-498E-05 5-427E-05 5.155E-05 4-304E-05 
3.096E-09 3.096E-09 3.096E-09 3.096E-09 3.096E-09 
1.903E-02 3.529E-04 1.747E-04 1.746E-04 I.745E-04 
2.088E-03 2.418E-07 6.650E-14 0.0  0.0 
0.0 0 .0  0.0 0 . 0  0 .O 
8.0 55E- IS 8.0551-15 8 -055E-15 8.055E- 15 8.055E-I 5 
1.897E-04 2.364E-16 3.4108-36 0 . 0  0 .O 
9.143E+01 8.046E+00 I.4OIE-01 1.287E-08 0 - 0  
2.258E+03 l.O15E+03 2.676E+02 1.2968+00 1.019E-08 
2.272E+03 1.530E+03 7.928E+02 5 - 7 1  1E+O 1 5.7281-03 
1.7331+02 1.694E+02 I.632E+O2 L.405E+02 8.341E+O1 
0.0 0.0 0 .O 0.0 0.0 
1.456E+01 6.464E-01 3.620E-03 3.478E--12 0 . 0  
0.0 0.0 0 . 0  0.0 0 .O 
8.443E-22 0.0 0.0 0.0 0 .O 
0.0 0.0 0 .0  0 .0  0 .O 
5.686E-03 2 . I I 8E-03  I . 88 IE -03  1.168E-03 2.208E-04 
1.638E-02 2.119E-03 1 . 8 8 I E - 0 1  1.169E-01 2.208E-04 
3.327E+Ol 3.150E-01 3.147E-01 3.147E-01 3.147E-01 
7.636E+Ol 3.9978-01 4.477E-01 5.545E-01 6.124E-01 
6.702E-03 6-6988-03 6.691E-03 6.665E-03 6.573E-03 
I . 28 lE -03  I.281E-03 1.281E-03 1.28IE-03 1.281E-03 
3.045E-08 1.513E-15 4.467E-17 4.755E-23 5.919E-44 
1.095E-14 I.391E-15 4.4698-17 4.7551-23 5-919E-44 
8.419E-12 8.419E--12 8.419E--12 8.419E--12 8.419E-12 
2.514E-01 2.415E-02 1.247E-02 1.112E-02 7.586E-03 
3.705E-01 7 .205E-02 4.70 BE-03 8.582E-08 2.220E-24 
6.164E-03 1.343E-09 2.899E-13 2.899E--13 2.899E-13 
1.652E+03 7*417E+01 1.571E+00 8.749E-01 3.3131-01 
2.115E+03 9.985€+02 2.857E+O2 1.915E+00 4.726E-08 
5+162E+02 2.436E+02 6.971€+01 4.674E-01 1.153E-08 
2.427E-14 2 -42 7E-14 2.4 27E- 14 2.42 7E-14 
0.0 0 .O 0.0 0 .O 
6.637E-17 1 -236E-17 1.948E-20 1 ~ 0 4 6 E - 2 3  
0.0 0 .O 0.0 0 .O 
3.337E-34 3.337E-34 3.337E-34 3.337E-34 
2.173E-14 5.799E-15 2.947E--17 2.737E-25 
6.241E-06 6.099E-06 5.868E-06 5.031E-06 2.934E-06 
1.939E+02 L.a41E+O2 8*920E+Ol 1.493E+01 4.805E-02 
1.843E+OP 7.991E+00 4.265E-02 3.670E-11 1.741E-12 
6.512E+00 1.785E-04 4.448E-12 0.0  0.0 
0.0 0 . 0  0 . 0  0.0 0 .O 
9.792E-04 9.775E-04 9.747E-04 9 -6358-04  9.253E-04 
1.806E-26 0.0 0.0 0.0 0.0 
4.830E-06 2.682E-07 4.231E-08 3.095E-11 3.277E-22 
0.0 0.0 0.0 0.0 0 .O 
5.473E-04 4.073E-06 1.220E-09 6.338E-11 6.338E-I 1 
8.9301-02 1.227E-06 7.8261-07 71826E-07 7.826E-07 
9.265E-01 L.267E-03 8.036E-07 7.826E-07 7.826E-07 
9.283E-02 5.747E-05 1 -597E-09 1. L39E-27 0 . 0  
I.730E-03 6.73IE-08 3.676E-08 3.676E-08 3.676E-08 
5.1 24E-1 I 3.623E-1 I 2.033E-11 2 . 0  17E-12 6.20 5E-I 6 
5.166E-06 9.626E-09 9.295E-09 8.759E-09 711601-09 
2.844E-08 2.832E-08 2 -8  1 ZE-08 2.735E-08 2.482E-08 
0.0 0.0 0.0 0.0 0 .O 
1.583E-08 1.583E-08 1.583E-08 L.583E-08 1.583E-08 
1.71LE-09 I .711E-09 I .711E-09 1+711E-09 1.711E-09 
3-3701-08 3.370E-08 3-3701-08 3.370E-08 3.370E-08 
9.146E-04 3.780E-06 4.672E-10 6.358E-11 6.357E-11 
9.821E+03 4.389E+03 1.820E+03 2.676E+02 8 -729€+01  
. . . ~ ~~ 
2.427E--14 
1.7258-28 
1. 82OE- 1 6 
2 -14 1 E-34 
5.306E-33 
4 -80 LE- 14 
N BUR SPEL 
































































6.33 EE- I I 
7.82CE-07 








I .  5 8 s - 0 8  
1.71 IE-09 















0 . 0  
0.0 
0.0 
5 -38 IE -  09 



























































1 -71  IE- 09 
3.367E-08 
6 -356E-11 
3 -  625E+00 
I O . O K Y  100.0KY 250.OKY 
0.0  0 . 0  0.0 
0 .0  0 . 0  0.0 
0.0 0.0 0.0 
1.019E-06 9-799E-07 9.182E-07 
0.0 0.0 0.0 
4.83IE-01 9.019E-06 I.185E--13 
0.0 0.0 0.0 
0.0  0 . 0  0.0 
0.0 0 . 0  0 . 0  
0 . 0  0 . 0  0.0 
0 . 0  0 . 0  0.0 
0 . 0  0 . 0  0.0 
0.0 0.0 0.0 
3.654E-13 0 . 0  0.0 
0.0 3.654E-13 0 . 0  
0.0 0.0 0.0 
1.080E-02 8.778E-03 6.214E-03 
3.581E-16 0 . 0  0.0 
3.096E-09 3.095E-09 3.095E-09 
1.603E-04 7.420E-05 2.056E-05 
0.0 0 . 0  0 . 0  
0.0 0.0 0.0 
8.055E-15 8.055E-15 8-055E-15 
0.0  0 . 0  0.0 
0.0 0 . 0  0.0 
0 .0  0.0 0.0 
0.0 0.0 0.0 
1.071 E+OO 4.913E-0 I 1.339E-01 
0.0 0.0 0.0 
0 . 0  0 . 0  0.0 
0 .0  0 . 0  0.0 
0.0 0 . 0  0.0 
0 .0  0.0 0.0 
0 . 0  0 . 0  0.0 
0 . 0  0.0 0.0 
3. I33E-0 1 3.008E-0 1 2.81 OE-0 I 
5.224E-01 2.96ZE-0 I 2.67 IE-01 
9-2451-04 I .665E-I  I 2.06LE-24 
1.240E-03 9.254E-04 5.680E-04 
0.0 0.0 0.0 
0.0 0.0 0.0 
8.41 IE -12  8.33 OE-12 8 .  IPSE-1 2 
2.6OOE-26 0 . 0  0.0 
0.0 0.0 0.0 
2.899E-13 2.899E--13 2.899E-13 
0.0 0.0 0.0 
0.0 0.0 0.0 
8.418E-I3 8.418E-13 8.418E-13 
2.426E-14 2.417E-14 2.401E-14 
0.0 0.0 0.0 
L.044E-23 1.016E-23 9.697E-24 
0.0 0.0 0.0 
3.337E-34 5.605E-34 I -868E-33 
0.0 0.0 0.0 
1.795E-21 1.809E-21 1.832E-21 
0.0 0.0 
1.741 E-1 2 
0.0 0.0 
0.0 0.0 
3.040E-06 8.057E-2 9 
0.0 0.0 
0 . 0  0 . 0  
0.0 0.0 
6.338E-1 1 6.338E-1 1 
7.820E-07 7.766E-07 





2.719E--14 0 . 0  
0.0 0.0 
1.579E-08 1.547E-08 
1.71 1 E- 09 1.707E-09 
3.333E-08 3 -028E-08 
6.343E--11 6.212E-11 
2.403E+00 I . O P R E + O O  
I -74  1 E-1 2 
0.0 





















n 3  
c 14 
CL 36 




M I  59 
N I  63 




NB 9 4  
NB 95  
HO 9 3  
S N 1 1 3  
SN119.1 
S N l 2 1 M  






T a l 6 0  
SUMTOT 
TOTAL 
reeLE 8.4. CURIES OF DRINCIPLL ACTIVATION DROOUCT NUCLIDES I N  BUR SPENT FUEL 
A S  A FUNCTION OF DECAY TIME (BASIS = 1.0 M T H H )  
DISCHARGE 1 . O Y F  2 . O Y R  5 . O Y P  1O.OYR 3 0 . 0 Y R  1 0 0 . O Y R  300.0YR 1.0KY IO.OKI 100.OKY 250.OKY 
2.586E+02 2.444E+02 2.311E+02 1.953E+02 
1.620ECOO 1.620E+00 I .619E+00 1.6 IS€ +00 
I.105E-02 1 . 1  OSE-Oi 1.1 OSE-02 1. IOSE-02 
4.622E+02 2.056E+02 9.143Et01 8.046E+00 
3.848E+03 2.9471+02 2.258E+03 I.O15E+03 
1.432E*03 4.002E+OI I . l19E+00 2.445E-05 
2.954E+03 2.590E+02 2.271E+03 I .530E+03 
I.I68E+00 l.L68E+00 1 .  168E+OO I.168E+00 
1.747E+02 &.73 IE+Oi  1.721E+02 1.682E+02 
1 .161E+O2 4.112E+OI 1-456E+Ol 6.464E-01 
3 .148E-01  3.148E-01 3.148E-01 3.147E-01 
9.013E+04 1.723E+OI 3.295E+OL 2.304E-04 
2.034E-02 3.4191-02 417358-02 8.303E-02 
3.162E-0 I 3.l62E-0 I 3.162E-01 3.162E-01 
8.907E+09 3.8771+02 7.575E+OL 5.115E-04 
6.705E-03 6.703E-0 1 6.702E-03 6.698E-03 
1.714E+03 I .900E+02 2 .106E+01 2.855E-02 
I1277E+04 4.545E+02 1 -617E+O3 7.2878+01 
1.326E+00 1.3081+00 1.290E+00 1.237E+00 
6.215E+02 8.7UE+OL 1.233Ei01 3.426E-02 
3.449E+03 2.717E+O2 2.115E+03 9.9851*02 
7.425E+02 b.615E+02 5.16LE+OZ 2.036E+02 
1.533E+02 1.414E+02 1.305Ec02 1.025E+02 
8.383E+Ol 7.290E+Ol 6.339E+01 4.168E+OL 
1.493E+03 5.246EtOi 1 -843EtO2 7-991E+OO 
7.163E+03 P.l60E+Oi 6.512E+00 117858-04 













1 - 3 1  6E-01 
3.16 I E-0 I 
1.307E-I2 












4.8OOE+OL 9-436E-01 I .257E-05 1-085E-22 0 . 0  0.0 0.0 
1.614E+00 1.600E+OO L.562€+00 1.435E+00 4.831E-01 9.0191-06 1.18SE-13 
L.105E-02 1.1051-02 I. lO4E-02 1.103E-02 I.080E-02 8-7781-03 6.214E-03 
1.287E-08 0 - 0  0.0 0.0 0.0 0.0 0.0 
1.2961+00 1.019E-08 0 . 0  0.0 0.0 0 . 0  0 .0  
0 . 0  0 . 0  0 . 0  0 . 0  0.0 0.0 0.0 
5.7111+01 5.728E-03 2.153E-14 0 .0  0.0 0.0 0.0 
l.L68E+00 I.l67E+OO 1.16cSZ+O0 I.l58E+00 1.071Ei00 4.913E-01 I .339E-01 
1.394E+02 8.224E+Ol I a 8 2 2 E + 0 1  9 -355E- 02 0.0  0.0 0.0 
3.4781-12 0.0 0.0 0.0 0.0 0.0 0.0 
3.147~-01 3.147~-01 3.117~-01 3.146~-01 3 .133~-01 3.008~-01 2.810~-01 
0.0 0 .O 0 . 0  0 . 0  0 . 0  0.0 0.0 
2.386E-01 2.973E-01 2.99CE-01 2,989E-01 2.977E-01 2.8588-01 2.670E-01 
3.159E-01 3.151E-01 3.130E-01 3.056E-01 2.247E-01 1.040E-02 6.198E-05 
0.0 0.0 0.0 0 .O 0.0  0.0 0.0 
6.665E-03 6.573E-03 6.31eE-03 5.500E-03 9.245E-04 I.665E-I I 2.061E-24 
3.757E-26 0 -0  0.0 0.0 0.0 0.0 0.0 
4.414E-10 0 . 0  0.0 0.0 0.0 0.0 0.0 
8.749E-01 3.313E-01 2.068E-02 1.255E-06 0 . 0  0.0 0.0 
1-7941-23 0 . 0  0.0 0.0 0 . 0  0.0 0.0 
1.91SE+00 4-726E-08 0 .0  0.0 0.0 0.0 0.0 
4-674E-01 I.153E-08 0.0 0.0 0.0 0.0 0.0 
1 ~ 3 6 6 E + O l  4.7981-02 4.792E-09 0.0  0.0 0.0 0.0 
I.2661+00 7.133E-05 5.164E-I7 0 .0  0.0 0.0 0.0 
3.496E-11 0 . 0  0.0 0 . 0  0 . 0  0 . 0  0.0 
0 . 0  0 . 0  0 . 0  0 . 0  0.0 0.0 0.0 


















C L  
A R  
K 
C A  
SC 





c o  
N I  
CU 
Z N  
G A  
GE 
A S  
SP 
Y 
Z R  
Ne 
MO 




A G  
co  
I N  
SN 











T B  











I R  
PT 
A U  





TAeLE 8.5. Y A T T S  O F  ACTIVATICN PRODUCT ELEMENTS I N  BYR SPENT FUEL 
A S  A FUNCTION OF OECAY TIME IBASIS = 1.0 HTHMI 
DISCHARGE I . O Y R  2.OYR 5.OYP 1 0 . O Y R  3O.OYR 100.OYR 30C.OVR 1.OKY 10.OKY 1 0 0 . O K Y  250.OKY 
8.705E-03 8.230E-03 7.7815-03 6-575E-03 4.966E-03 1.616E-03 3.177E-05 4.232E-LO 3.652E-27 0.0 0.0 0.0 
1.634E-04 0.0  0.0 0.0 0.0  0 .0  0 .o 0 . 0  0 .0  0.0 0.0 0.0 
8.234E-02 0.0 0.0 0.0 0 . 0  0 . 0  0 .O 0 . 0  0.0 0.0 0.0 0.0 
1 .283~-07 L . B B ~ E - O ~  i . 2 2 8 ~ - 0 9  1 .228~-09 L . Z Z ~ E - O ~  I . Z Z ~ E - O ~  L . ~ Z B E - O ~  1 .22e~-o9 i . 2 2 8 ~ - 0 9  i . 2 2 3 ~ - 0 9  I . L ~ ~ E - o ~  L.IOZE-O~ 
1-519E-02 0.0 0.0 0.0 0 . 0  0 . 0  0 .0  0 . 0  0.0 0.0 0 . 0  0.0 
7.140E+00 0.0 0.0 0.0 0 . 0  0 .0  0 .O 0 . 0  0 . 0  0.0 0.0 0.0 
9.859E-02 0.0 0.0 0.0 0 . 0  0 . 0  0 - 0  0 . 0  0 . 0  0.0 0.0 0.0 
1.418E-01 0.0 0.0 0.0 0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0.0 0.0 0.0 
1.242E-02 0 . 0  0.0 0.0 0.0  0 . 0  0 . 0  0 . 0  0 . 0  0.0 0.0 0.0 
7.725E+00 0 . 0  0.0 0.0 0.0 0 . 0  0 .O 0.0  0 . 0  0.0 0.0 0.0 
5.750E-02 0.0 0.0 0.0 0.0  0 .0  0 .O 0.0 0.0 0.0 0.0 0.0 
3.733E+00 0.0 0.0 0.0 0.0 0 . 0  0 .O 0.0  0 .0  0.0 0.0 0.0 
1.618E-01 1.944E-11 1.942E-11 1.935E-11 1.925E-11 1.884E-11 11749E--31 I . 4 1 H - 1 1  6.698E-12 4.548E-16 0.0 0.0 
1.368E+00 2.840E-0 E 1.581 E-IO I -576E-LO I -568E-IO 1 -53SE-LO I -424E-IO 1.15 1E-LO 5.455E- 11 3.704E--15 0.0 0.0 
2.714E-02 1.502E-OE 8.458E-05 1 510E-08 8 -545E-15 0 - 0  0.0 0.0 0.0 0.0 0 .0  0.0 
5.660E-06 1.896E-07 1.856E-07 1.841E-07 1.818E-07 1.726E-07 1.44lE-07 8.6lCE-08 1.418E-08 I.199E-18 0.0 0.0 
4.482E-01 4.749E-04 4.749E-04 4.7471-04 4.744E-04 4.733E-04 4.693E-04 4.581E-04 4-209E-04 1.417E-04 2.645E-09 3.475E-17 
1.233E-01 I.616E-05 1.616E-05 1.616E-05 1.616E-05 1.616E-05 1-616E-05 1.615E-05 1-6121-05 1.579E-05 l.284E-05 9.087E-06 
7.643E-05 1 -251E-1 I 1.251E-11 1 .25IE-- l l  1.251E--I 1 1.251E-11 I -25lE--1 I 1-25 1E-11 1 -251E-11 1.251E-11 1 -251E-1 I 1.25 LE-1 I 
1.526E-03 4.124E-05 9.071E-06 5.2358-07 4.419E-07 4.418E-07 4.416E-07 4.408E-07 4.3821-07 4.057E-07 1.878E-07 5.203E-08 
1.808E-02 5.3901-04 2.627E-05 3.041E-09 8.365E--16 0.0 0.0 0.0 0 .0  0.0 0.0 0.0 
2.539E-02 0 . 0  0.0 0.0 0.0 0 .0  0 .O 0 . 0  0 . 0  0 .0  0 . 0  0 .0  
5.003E+00 3.773E-04 4.059E-08 5.058E-20 7.298E-40 0 . 0  0.0 0.0 0 . 0  0.0 0.0 0.0 
3.759E+02 I.O24E+00 4.553E-01 4.006E-02 6.975E-04 6.407E-11 0 . 0  0.0 0.0 0.0 0.0 0.0 
7.444E+OC 4.061E+00 3.105E+00 1.395E+00 3-6791-01 1.782E-03 1.401E-11 0 . 0  0.0 0.0 0.0 0.0 
5.630E+01 4.017E+OI 3.502E+01 2.36OE+01 1.222E+01 8.8OSE-01 8.831E-05 3.320E-16 0 . 0  0.0 0.0 0.0 
1.258E+00 0.0 0.0 0.0 0 . 0  0 .0  0 . 0  0.0 0 . 0  0.0 0.0 0.0 
5.910E-01 1.441E-01 5.101E-02 2.265E-03 1-268E-05 1.219E--14 0 .0  0.0 0.0 0.0 0.0 0.0 
3.986E-03 0.0 0.0 0.0 0 . 0  0 .0  0 .O  0.0 0 . 0  0.0 0.0 0.0 
5.443E-06 2.445E-15 I.176E-24 0 . 0  0.0 0.0 0 .O 0.0  0 . 0  0.0 0.0 0.0 
3.806E-15 0 . 0  0.0 0.0 0.0  0 .0  0 .O 0.0 0 . 0  0.0 0.0 0.0 
3.878E-01 1.776E-02 1.443E-05 2.459E-06 2-183E-06 1.356E-06 2.562E-07 2-193E-09 1.274E-16 0.0 0.0 0.0 
2-026E+OL 9.289E-02 1.351E-04 1.174E-05 1.0438-05 614778-06 1.224E-Ob 1.04EE-08 6.084E--Lb 0.0 0 -  0 0.0 
1.149E+03 8*729E+00 1.670E-01 3-774E-05 3.657E-05 3.657E-05 3.657E-05 3.65CE-05 3.655E-05 3.640E-05 3.495E-05 3.265E-05 
1.867E+03 1.862E+Ol 3.669E-01 3.239E-03 3.244E-03 3.26lE-03 3.264E-03 3.242E-03 3-167E-03 2.343E-03 1.566E-04 4.794E-05 
5.249Ec00 6.266E-07 6.26SE-07 6.261E-07 6.255E-07 6-2308-07 6.145E-07 5.90€E-07 5.141E-07 8.642E-08 1.556E-15 1.927E-28 
6.275E-01 6.425E-07 6.425E-07 6.425E-07 6.425E-07 6.425E-07 6-4231-07 6.4LSE-07 6-405E-07 6.22OE-07 4.64lE-07 2.84eE-07 
1.113E+01 8.881E-17 8.881E-17 8.88lE-17 8.88lE-17 8.881E-17 8-8818-17 8.881E-17 8-881E-17 8.881E-17 8.88lE-17 8.881E-17 
1*958E+00 7.630E-05 7-578E-02 7.425E-02 7.178E-02 6.278E-02 4-009E-02 1.46CE-02 7.412E-03 6.821E-03 3. 128E-03 8.527E-04 
4.054E-05 6.477E-0E l.Ol9E-LO 4.9l lE-19 2.656E-21 2.827E-27 3.519E-48 0.0  0.0 0.0 0.0 0.0 
1.941E-06 2.089E-IC 1.050E-I6 1-3341-17 4.286E-19 4.561E-25 5.677E-46 0.0 0.0 0.0 0.0 0.0 
2.98lE-01 1.IOOE-02 4.07LE-03 3-O68E-04 1.157E-04 1-0271-04 7.007E-05 2.35iE-05 5.lS6E-07 2.401E-28 0.0 0.0 
9.862E-01 6.938E-04 2.3678-04 4.587E-05 2.997E-06 5.463E-11 1.413E-27 0.0 0.0 0.0 0.0 0.0 
9*733E+01 2.6581+00 8.807E-01 4.026E-02 2.528E-03 1.753E-03 6.638E-04 4.143E-05 2.515E-09 0.0 0.0 0.0 
1.729E+Ol 8.500E+00 6.613E+00 3.122E+00 8.933E-01 5.986E-03 I -477E-10 0.0 0.0 0.0 0 . 0  0 .0  
I.239E-04 4.991 E-1 C 4.991 E-16 4.99LE-16 4.991E--16 4.991E- 16 4 -  99 IE-16 4.99 I E - I  6 4.990E-16 4-  985E- 16 4 -93 8E-16 4.859E-16 
4.763E+00 3.037E-03 1.828E-05 3 -  983E-12 4 - 158E-16 4.158E- 16 4- ISBE-1 6 4- 15 8E- 16 4 - 158E- 16 4.1 58E-16 4.  I 5  BE-1 6 4.15 BE- I 6  
6.319E-01 5.569E-01 4.339E-01 2.048E-01 5.86OE-02 3.9298-04 9.692E-12 1.259E-16 1.259E-16 1.259E--36 1 -259E-16 1.2591-16 
1.084E-04 1.123E-17 1-123E-17 1.123E--17 1.123E-17 1-123E-17 1- l23E-17 I.123E-17 Iml23E-17 1.122E--17 l . l l 8E- -17  1.11lE-17 
7.737E-09 4.286E-22 I.660E-31 0.0  0.0 0.0 0 .0  0.0 0 .0  0.0 0.0 0.0 
3.969E-18 2.592E-18 1.852E-18 6-755E-19 1-258E-19 1.982E-22 3.49lE-27 3-49 lE-27 3.49LE-27 3.484E-27 3.389E-27 3.236E-27 
6.487E-21 5.087E-25 3.9891-37 0 . 0  0 .O 0 . 0  0 .0  0 .0  0 .O 0.0 0.0 0.0 
I.104E-13 1.048E-25 1.200E-35 0 . 0  0.0 0.0 0 . 0  0 . 0  0.0 0.0 0.0 0.0 
3.417E-06 2.291E-17 1.722E-17 7.794E-18 2.080E-18 1.057E-20 9.816E-29 0 . 0  0.0 0.0 0.0 0.0 
7.618E-06 7.374E-10 7.3 IBE- IO 7 -  151E-IO 6.881 E-1 0 5.898E-IO 3.44  OE-IO 7 -  37 E - 1  I 3 -336E-13 5.368E-26 2-15 BE-2 5 4. 859E-25 
1.934E+0 1 I .318E+00 1.213E+00 9.468E-0 I 6 -276E-0 I Is231E-01 4.292E-04 4-286E- 11 7 -338E-32 0.0 0.0 0.0 
1.396E+02 4.5228-01 1.589E-01 6.887E-03 3.676E-05 5.282E-I4 2.269E-14 2.26SE-14 2.269E-14 2.269E-14 2.269E-14 2.269E-14 
6.796E+01 1.759E+00 5.304E-02 1.454E-06 3.623E-14 0.0  0.0 0.0 0 . 0  0.0 0.0 0.0 
2.603E+00 0 - 0  0.0 0.0 0.0  0 . 0  0 .O 0 . 0  0 . 0  0.0 0.0 0.0 
3.003E-01 1.085E-05 1.085E-05 1.083E-05 1.080E-05 1.067E-05 1.025E-05 4.133E-06 6.096E-06 3.368E-08 8.926E-31 0.0 
8.763E-04 I -BLIE-17 3.639E-29 0.0 0.0 0.0 0 . 0  0 . 0  0 .0  0.0 0.0 0.0 
4.986E-07 5.803E-OE 8.1 968-09 6.167E-11 6.562E-12 4-799E--15 5.082E-26 0.0 0.0 0.0 0.0 0.0 
5.739E-11 0.0 0.0 0.0 0.0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0.0 
1.06ZE-0 1 1.891 E-05 3.693E-06 2.748E -08 8 - 18 5E-12 3.832E- 13 3.832E-13 3.83 ZE-13 3 -832E- 13 3.832E-13 3.83 ZE-13 3.83 2E-13 
1.841E+O 1 1. WOE-02 I.087E-04 3.875E-09 2-320E-09 2.320E-09 2 -320E-09 2.31 9E-09 2.319E-09 2.318E- 09 2.302E-09 2.27 SE-09 
2.004E+00 7.456E-02 8.249E-03 L.128E-05 7.155E-09 6.968E-09 6.968E-09 6.%eE-09 6.967E-09 6.962E-09 6.914E-09 6.835E-09 
2.058E+00 3.297E-0 4 8.5861-06 7.16 OE-10 5.644E--I 0 5 -644E- LO 5 -644E-IO 5.64 4E- IO 5 -644E- 10 5.644E- I 0 5 -644E-10 5.644E-10 
4+737E+00 4.709E-03 1.674E-04 2-192E-08 4.506E-13 3.212E-31 0 . 0  0.0 0.0 0 . 0  0 . 0  0.0 
3.445E-05 2.LISE-12 2.946E-14 2.083E-14 1-169E-14 1.160E-15 3.SBBE-19 3.297E-29 0 . 0  0.0 0.0 0.0 
2.936E-05 9.311E-01 3.048E-08 3.353E-11 3.192E-11 3.005E-11 2.456E-11 1.382E-11 I.845E-12 1.059E-23 0.0 0.0 
7-636E-09 8.440E-12 8.428E-12 8.393E-12 8.335E-12 8.107E-12 7.358E-12 5-576E-12 2.113E-12 8.060E-18 0.0 0.0 
1.277E-15 0.0 0.0 0.0 0 . 0  0.0 0 . 0  0 . 0  0 .O 0.0 0.0 0.0 
1.430E-10 1.430E-10 1.430E-10 1.43OE-LO 1.430E-10 1-430E-LO 1-430E-10 1.43OE-10 1-430E-LO 1.427E--10 1.397E--LO 1.350E-IO 
5.976E-07 3. SSOE-13 3.550E-13 3.550E-13 3.550E-13 3.550E-13 3 -550E-13 3.550E- I 3  3 -550E- 13 3.549E- 13 3.542E-13 3.530E-I 3 
8.413E-05 8.019E-LO 8.019E-10 8.019E-10 8.019E-IO 8.019E-10 8.018E-10 8 . 0 1 7 E - - L O  8.012E--LO 7.951E-10 7.385E-10 6.601E-10 
1-0938-03 1.826E-04 2.932E-05 1.212E-07 1.498E-11 2.038E-12 2.038E--12 2.03EE-I2 2.038E-12 2.033E-12 1.991E-12 1.924E-12 
3-902E+03 8.820E+01 4-861E+OL 2.944E+01 1*426E+01 l.OBPE+OO 4.518E-02 1.84SE-02 I .LO6E-02 9.359E-03 3.333E-03 9.427E-04 
89 
H 3  
c 14 
C L  36 
M N  54 
FE 55 
co 58 
C O  60 
N I  59 











5 8 1 2 5  
T E l 2 5 H  
EU 154 
EU 155 
G O 1 5 3  
T B I b O  
SUMTOT 
T O T A L  
T I E L E  8.6. U A T T S  OF PRINCIPAL ACTIVATION PRODUCT NUCLIDES I N  BUR SPENT FUEL 
A S  A FUNCTION O F  DECAY T I M E  ( B A S I S  = 1.0 M T H M )  
DISCHARGE 1 . O Y R  2 . O Y R  5 . O V P  I O . O Y R  30.OVR 1OO.OYR 3 0 0 . 0 Y R  I - O K V  1 0 - O K Y  1 0 0 . 0 K Y  2 5 0 . O K Y  
8.705E-03 8.230E-01 7.78IE-03 6.575E-03 4.9bbE-03 L.bl6E-03 3.177E-05 4.232E-10 3.652E-27 0 . 0  0.0 0.0 
4.750E-04 4.749E-04 4.749E-04 4.747E-04 4.744E-04 4.733E-04 4.693E-04 4.58LE-04 4.209E-04 I.417E-04 2.645E-09 31475E-17 
1.61bE-05 1.616E-05 1.616E-05 I.616E-05 1.616E-05 l.616E-05 1.616E-05 I.6lCE-05 1.612E-05 1.579E-05 1.284E-05 9.087E-06 
2 . 3 0 1 E t 0 0  l.O24E+OC 4.553E-01 4.006E-02 6.975E-04 6.407E-11 0 . 0  0.0 0.0 0 . 0  0.0 0.0 
5 . 2 9 2 E i 0 0  4.053E+00 3.105Ei00 1.395E+00 3.6791-01 1.782E-03 I .401E- l l  0.0 0.0 0.0 0.0 0.0 
8.572Ei00 2.39bE-01 6.699E-03 1.464E-07 2.499E-15 0 . 0  0.0 0.0 0 .0  0.0 0.0 0.0 
4.555E+Ol 3 - 9 9 3 E i O I  3 . 5 0 1 E i 0 1  2-360E+OL 1.222Ei01 8.805E-01 8.83LE-05 3.32OE-16 0 . 0  0.0 0.0 0.0 
7.439E-0 3 7.439E-0 2 7 -439E-03 7.438E-03 7.438E-03 7.437E-03 7.432E-03 7.42 CE-03 7.375E- 0 3  6.82 I E-03 3 - 1 2  BE-0 3 8.527E-0.3 
6.938E-02 6.886E-02 6.834E-02 61682E-02 6.435s-02 5.534E-02 3.266E-02 7.23eE-03 3.716E-05 0.0  0.0 0.0 
4.M8E-01 I.441E-01 5-1011-02 2-2651-03 I.268E-05 1.219E--14 0 . 0  0.0 0 .O 0.0 0.0 0.0 
3.657E-05 3.657E-05 3.657E-05 3.657E-05 3.6578-05 3.657E-05 3.657E-05 3.656E-05 3.655E-05 3.640E-05 3.495E-05 3.265E-05 
4.565E+OZ 8.729Ei00 I.669E-01 I.167E-06 2.983E-15 0.0  0 .O 0 . 0  0 . 0  0.0 0.0 0.0 
3.604E-08 6.057E-06 8.389E-06 1.471E-05 2.332E-05 4.228E-05 5.267E-05 5.297E-05 5.295E-05 5.274E-05 5.0631-05 4.73lE-05 
3.222E-03 3.222E-03 3.222E-03 3.222E-03 3.22LE-03 3.219E-03 3 - 2 1  1E-03 3.189E-03 3.1LbE-03 2.290E-03 I.060E-04 6.316E-07 
4.272Et02 1.86OE+Ol 3.633E-01 2.453E-06 6.271E--15 0.0 0.0 0.0 0 . 0  0.0 0.0 0.0 
1.169E-04 1.163E-04 1.157E-04 1.138E-04 1.107E-04 9.928E-05 6.776E-05 2.271E-05 4.986E-07 2.322E-28 0 . 0  0.0 
6 . 6 0 2 E i 0 0  2.349EiO0 8.360E-01 3-7671-02 2.153E-04 2.282E-13 0 . 0  0.0 0.0 0.0 0.0 0.0 
2.€57E-03 2.62lE-0 Z 2.585E-03 2 -479E-03 2.31 3E-03 14753E-03 6 .  b3BE-Ol 4.142E-05 2 -51 5E-09 0 . 0  0.0 0.0 
1.941E100 2.734E-01 3.851E-02 1.07OE-OL 5.932E-09 5.604E-26 0.0 0.0 0.0 0.0 0.0 0.0 
1.078E+OI 81494EiOO 6.613Ei00 3.122Ei00 8.933E-01 5.986E-03 1.477E-10 0 . 0  0.0 0.0 0.0 0.0 
6.24LE-01 5.560E-01 4.338E-01 2.048E-01 5.860E-02 3.9-E-04 9.692E-12 0 . 0  0.0 0.0 0.0 0.0 
1.371E+00 I.265E+00 I - I b 7 E i 0 0  9.165E-01 6-125E-01 I.222E-01 4.292E-04 4.28CE-11 0.0 0.0 0.0 0.0 
6.097E-02 5.30ZE-02 4.6LOE-02 3.031E-02 1.SO7E-02 9.206E-04 5.188E-08 3.75tE-20 0 . 0  0.0 0.0 0.0 
1-287Ei00  4.52ZE-01 1.589E-01 6.887E-03 3.67bE-05 3.013E--14 0 . 0  0.0 0.0 0.0 0.0 0.0 
5.834EiOl 1.759E+OC 5.304E-02 1.454E-06 3-623E-14 0.0  0.0 0.0 0 . 0  0.0 0.0 0.0 
1 -027Ei03  8.801E+OL 4.860E+01 2.94.3E+01 1.426E+01 l.O82E+OO 4.516E-02 I.801E-02 I .IOSE-02 9.358E-03 3.332E-03 9.424E-OI 
3.902Ei03 8.820EiOI 4.86lE+OL 2.944E+Ol 1.426EIOl I-OBZE+OO 415181-02 I.845E-02 1 -106E-02 9.159E-03 3.333E-03 9.427E-04 
90 
TABLE 8.7. PHOTONS FROM ACTIVATION PRODUCTS IN BWR SPENT FUEL 
A S  A FUKTION O F  OECAY TIME (BASIS = 1.0 M T H M )  
I 8  GROUP PHOTON PELEASE PATES. PHOTONS/SECONO 
B A S I S =  ONE METRIC TON OF I N I T I A L  HEAVY HETALIMTIHH) 
EYEAN 
OISCHAPGE l . O Y R  2.OYR 5.OYR 1O.OYR 30.OYR 1OO.OYR 300.OYP 1.0UY IO.0UY 100.0KY 250.OKY 
















7. OOOE +00 
I.lOOE+OI 
5.214E+15 3.623E+l. 1.625E+13 7.009E+12 
1.6B3EILS 1.491E+I 4 8.052E+13 2.672E+13 
7.426E+19 4.155E+L2 2.310E+13 8.319E+L2 
1 . O I B E + I  5 8.937E+L 2 3.128E+12 9-627E+l  I 
6rlSBE+14 9.598E+l2 3.587E+12 8.614E+ll 
3.953E+14 6.8% E+ I2 4.044E+l2  2.097E+12 
1.015E+15 1.070E+I I  5.344E+12 2.581E+12 
5.390E+14 3.662E+12 2.833E+l3 1.339E+13 
6.145E+15 4.776E+13 3.681E+13 1.750E+13 
1.122E+16 2 .018E+I4  9.459E+12 2.123E+12 
7.385E+L 4 1 978E+ 1 4  I .709E+ 14 1 - 152E+14 
3.6BBE+14 I.O18E+II 7.768E+LO 5.993E+10 
1.396E+14 P . O M E + O S  9.056E+08 6.001E+08 
2.747E+l3 3. 8B6E+OC 2.766E+06 1-85 7E+06 
1.579E+li? 3.708E-02 5.955E-03 2.480E-05 
2.7431+10 1.104E-02 1-7738-03 7.356E-06 
3.999E+12 7.163E-04 1.150E-04 4.773E-07 
4.187E+09 4.530E-05 7.2748-06 3.018E-08 




3.700E+l l  
1.243E+12 
8.643E+l1 
3 - 8 5 2 E + l 2  








2. 04 6E-0 9 
I.29SE-IO 
2.472E+l l  2.203E+L 0 8.5331+09 4.652E+09 3.365E+09 2, I52E+09 
8.343E+l0 1.618E+09 6 .63EE+08  3.689E+08 2.037E+08 2.005E+07 
I . i 9 6 E + l l  8.641E+08 2-53€E+O8 1.974E+08 1.134E+08 I .  029E+07 
4.986E+10 3.731E+08 21296E+08 2.11 9E+08 1.267E+08 1.21 8E+07 
2.646E+lO 1.267E+08 8.865E+07 7.930Et07 5.33lE+07 6.116E+06 
2.161E+ll 7.588E+08 3-431E+07 3.326E+07 2.47SE+07 3.262E+O6 
4.7491+10 2.084E+08 5.33EE+07 4.208E+07 1.613E+07 2.693E+06 
3.292E+10 3.005Et08 9.71 4E+07 7-087E+06 1.088E+O6 3.770E+05 
2.626E+I I 2- 266E+lO 2. I S ? E + L O  2.094E+L 0 1. 538E+10 7. I I7E+O 8 
4.491E+12 I.360E+09 9*62EE+05 6.497E+05 3+030E+04 2.667E+04 
7.984E+09 2.804E+07 9.335E+01 I.S69E+00 5.307E-06 5.258E-06 
2.239E+07 2.246E+03 2.08EE- 0 3  2.805E-07 2.79 8E-07 2.74 OE-07 
6.929E+04 61949E+OO 1.421E-07 I -405E-07 1.402E-07 1 -373E-07 
1.544E-07 1.151E-07 l.03CT-07 I.033E-07 1.031E-07 1.009E-07 
3-082E-08 3.081E-08 3.081E-08 3.08IE-08 3.074E-08 1 - 0 1  LE-08 
1.995E-09 1.9951-09 1.995E-09 1.995E-09 1.991E-09 1.9501-09 
1.263E- 10 I.263E-10 1 -26 ?E- 10 I -263E- 10 1-26 OE-10 1.234E-10 
8.1 IIE+IO ~ . Z V S E + O B  9 .3sa~+o7 8 .123~+06 1 . 6 3 8 ~ + 0 5  I.OSSE+O~ 
1.9691+09 

















TOTAL 2.986E+16 7-470EC14 3.815E+l4 1-969EC14 8.642Ei13 S.706E+12 5.076E+lO 3.151E+LO 2.654E+10 1-928E+10 2.918E+09 2.001E+09 
1IEV/SEC 1.580E+lC 4.706E+14 2.589E+14 1.631E+14 8.125E+13 5.965E+12 2.19SE+IO 1.858E+10 1.793E+10 I.315E+IO 6.406E+08 3.487E+07 
18 GROUP SOECIFIC ENERGY RELEASE RATES. HEV/WATT-SEC 
BASIS= ONE M E T R I C  TON OF I N I T I A L  HEAVY HETAL(MT1HM) 
EUEAN . 
DISCHARGE 1.OYP 2.OYR 5.OYR 1O.OYP 30.OYR 1OO.OVR 30C.OYR 1.0KY IO.OKY 100.OKY 250.OUY 
I - SOOE-02 















7.0 OOE +00 
I.lOOE+Ol 
7.8201+07 5.435E+05 2.4388+05 1.05LE+05 
4.207E+0? 3.726E+OC 2.013E+06 6-68 lE+05 
2.785E+07 I . 5 5 8 E + O C  8.664€+05 3.119E105 
5.852E+07 5.139E+OE 1.7998+05 5.535E+04 
5.235El07 8.159E+05 3.0498+05 7.322E+Ob 
4.941E+07 8.619E+OC 5-055€+05 2.621E+05 
2 ~ 2 8 4 E + 0 8  2.406E+Od I.Z02E+OS 5.808E+05 
2.021E+08 1.373E+07 I.062E+07 S.O21E+06 
3.533E+09 2.746E+07 Z.I16E+07 1.006E+07 
9.534E109 1.715E+Oe 8.040E+06 1.805E+06 
6.453E+OB 1.782E+OE 1.359€+05 1.049E+05 
3.140E+08 4.576E+02 2.0388+03 1-350E+O3 
7.554Et07 1.069E+01 71607E+OO 5.106E+00 
5.527E+O6 1.298E-07 2.084E-08 B.679E-1 I 
1.372E+O5 5.520E-0E 8.864E-09 3.678E-11 
2.799E+0 7 5 - 0 1  4E-OS 8.052E-I 0 3.34 I E-1 2 
4.606E+O4 4.983E-IC 8 . 0 0 l E - l l  3.32OE-I3 





3. I 4  5E+04 
1.554E+05 












3.708~+03 3 . 3 0 5 ~ + 0 2  I .28 a ~ + 0 2  6 . 9 7 9 ~ +  01 
Z . B ~ T E + O ~  2.145~+01 I . ~ Z ~ E + O I  L.ZIPE+OI 
2.086E+03 4.046€+01 1-65SE+OI 9.222E+00 
5.986E+03 3.240E+OI 9.510E+00 7.403E+00 
2.249E+03 1.077E+01 7.53EE+00 6.740E+00 
2.70 I E+04 9.4851+0 1 4.29 1E+00 4.1 5 8 E I  00 
I .  068E+04 4.689E+0 1 1.20 OE+O1 9.469€+00 
1.234E+04 1.127E+02 3.643E+OL 2.657E+00 
4.664E+04 2.470E+02 5.37€E+01 4*671E+00 
2.232E+05 1*926E+O4 1.830E+04 1.780E+04 
5.614E+06 1.700E+03 L.203E+00 8.121E-01 
I .  397E+04 4.908E+Ol 1.63 E-04 2.74 7E-06 
5.0 28E+O I 5.054E-03 4-69 OE-09 6 - 3  I O E -  I 3  
1.905E-01 I.911E-05 3.914E- I3  3.863E-13 
5.405E- 13 4.02 7E-I 3 3.62ZE- 13 3.61 5E- 13 
1.541E--13 1.54lE-I3 I - 5 4 E - 1 3  I.540E-I3 
1.397E-14 1.397E-I4 1.397E-I4 1.396E-14 






























9.20 I E-1 2 
6.165E- I  3 
3.775E-I 3 
3.53 3E-13 
I ~ 5 0 6 E - I  3 
I ,365E-I 4 
1.3581-15 
2.954Et0 1 

















TOTAL I .580E+ IO 4.706E+O e 2*589E+08 I .631E+08 8.12 5E+07 5.965E+06 2.19 5E+04 1-05 8E+04 1.793E+04 1.3 15E+ 04 6*406E+0 2 3.48 7 E t 0  1 





T L  
P8 
8 1  
PO 
A T  
RN 
FP 








C M  




T leLE B.8.  G R A M S  OF ACTINIDE ELEMENTS I N  BWP SPENT FUEL 
A S  A FUNCTION OF OFCAY TINE (BASIS = 1.0 MTHM) 
DISCHARGE 1 . O Y E  2 . O Y R  5 . O Y P  1 0 . 0 Y R  3 0 . 0 Y R  1 0 0 - O Y R  3 0 0 . 0 Y R  L . 0 K Y  1 0 . 0 K Y  IOO-OKY 2 5 O . O K Y  
2.336E-01 4.007E-01 4.604E-01 5.65OE-01 
1.235E-06 2.502E-0€ 3.282E-06 5.141E-06 
L.177E--12 2 - 3 9 6 E - l i  3-331E--12 4.965E-12 
3.205E-07 9.166E-07 1 -867E-06 6.086E-06 
1.203E-IO 2.179E-IC 2.959E-IO 4.703E-IO 
I-bbZE-13 3-4391-12 5.492E-13 1.858E-12 
1-064E-19 3.896E-20 4.03bE-20 41497E-20 
1.159E-12 2.323E- 1 2  3.258E-12 5.177E-12 
I -093E-I  5 6 -  1 8 b E - l €  7.683E-16 1.21 8E-15 
2.392E-08 4.295E-OE 6.440E-08 L.463E-07 
4 -945E-09 1- O26E-0 E I -557E- 08 3.139E-08 
1.407E-03 1.943E-01 2.482E-03 4 . l l l E - 0 3  
2.750E-04 2.830E-04 2.903E-04 3.122E-04 
9.627E+05 9.627E+OE 9.627E+05 9.627EtO5 
4.071€+02 3.449E+02 3*451E+02 3.461E+02 
8-428E+03 8.453E+01 8.405E+03 8.270E+03 
9.813€+01 1.496EtOi 1.985E+02 3.314E+02 
2.367E+OL 1.490E+Ol 1.266E+OL 1.089E+OL 
4.481 E-08 2.032E-0 E 9,213E-09 8.584E-10 
1 . 7 0 4 ~ - 0 8  4.0756-0e S.LIOE-O~ 5.748~-08 
2.178E- I 2  I.824E-14 7.247E- 1 5  4.61 OE-16 
AL 9.717E+05 9.717E+01 9.716E+05 9.716E+05 
7 -406E-0 I 
7.769E-06 






















5 - 2  i3E- 12 
5.228E-05 
1.659E-09 


















2 .  IO 7E-05 
2.822E-I 2 



















I . O 8 5 E + 0 1  21323E+01 6.550E+Ol I .413E+02 1.61 I E + 0 2  
2.50 LE-05 31677E-05 1.420E-04 5-082E-04 9.478E-04 
9.35-2-13 1.872E-12 1.845E-11 1.302E-IO 1.731E-10 
2.315E-04 6.593E-04 1.892E-01 2.072E+01 8 - 2 2 5 E * 0 1  
2.793E-07 L.305E-05 1.997E-02 6.355Et00 3.781E+OI 
3 -937E-08 5-64 OE- 07 2.395E-05 I -909E-0 4 2.29 7E-04 
4-271E-18 6 sb24E- I 7  8.91 4E-15 2 * 02 OE-13 4 -098E-13 
1.434E-09 1.648E-08 6.996E-07 5.577E-06 6.710E-06 
7.61eE-14 7-285E-I3 8.215E-11 1-842E-09 3.731E-09 
2.23LE-04 2.563E-03 I .088E-01 8.677E-01 1.044E+00 
1.419E-06 4.921E-06 4.695E-05 3.041E-04 3.764E-04 
2.153E-01 7.886E-01 8.112E+00 5-893E+Ol F.250Ef01 
2.472E-03 7.573E-03 7.155E-02 4.57LE-01 5.5901-01 
9.62SE+05 9.63lE+05 9.653E+05 9.6941+05 9.697E+05 
7.4671+02 1.226E+03 1.453Ei03 1-41 LE+03 1.344E+03 
7.22?E+03 6.974E+03 4.757E+03 5.927E+02 2-456E+OP 
7.8421+02 2.930E+02 2.490E+01 5.33bE-03 1.0241-07 
1.30CE-01 1 -207E-0% 4.801E-02 2.417E-04 2-158E-04 
5. L 9 E - 2 3  5-0562-23 3.533E-23 9.796E-25 2.492E-27 
2.837E-08 7.368E-09 4.393E-13 3.486E-20 8-867E-23 
0.0 0.0 0.0 0.0 0.0 











TABLE 8.9. GRAMS OF PRINCIPAL ACTINIDE NUCLIDES I N  BUR SPENT FUEL 
A S  A FUNCTION OF OECAY TIME (BASIS = 1.0 M T H M )  











5 - 3  71 E+03 



































E 5  




















R A 2 2 5  




























T O T A L  
TABLE 8.10. CURIES OF ACTINIDE ELEMENTS I N  BWR SPENT FUEL 
A S  A FUNCTION O F  DECAY T I M E  ( B A S I S  = 1.0 M T H M l  
DISCHARGE I . O Y E  2.OYR 5.OYP IO.0YR 30.OYR 1OO.OYR 300.OYR 1.OKY 10.0KY 1OO.OKY 250.OKY 
3.4-E-04 7.055E-04 9-8058-04 1-4618-03 
9.643E-04 1.962E-03 2.727E-03 4.063E-03 
9.643E-04 1.962E-01 2.727E-03 4.063E-03 
I.SB2E-03 3.2\9E-03 4.4736-03 6.665E-03 
9.64lE-04 1.9626-03 2.727E-03 4.063E-03 
9.643E-04 I -962E-0 1 2.7278-03 4-063E-03 
5.1SSE-06 8.0541-07 1.192E-06 2-3431-06 
9.12IE-01 3.384E-01 3.391E-01 3.405E-01 
9.031E-01 5.638E-01 5.639E-01 5.646E-01 
1.645E+07 1.570E+00 1.574E+00 1-585E+OO 
1.609E+07 I.296E+01 1.296E+Ol 1.296E+Ol 
3.2I8E+05 l. l02E+O5 1.052E+05 9.136E+04 
1.12OE+05 3.146E+02 4.8268+02 9.390E+02 
3.589E+04 8.442E+03 2.5478+03 81824E+02 
2.149E-04 3.331E-05 1.510E-05 1.407E-06 
1.814E-O€ 1.638E-OC I.518E-06 1-203E-06 
5.435E-08 3.592E-11 1.3521--11 8.600E-13 
3.301E+07 1.190E+05 L.082E+05 9-320E+04 
i .713~-07 6 . 2 n E - o e  S.SOOE-O~ ~ . P ~ z E - o ~  



















8 -7  17E-15 
7*458E+04 
I. SIPE-OJ 8.1 I ~ ~ - 0 4  2.18 9 - 0 4  3 . 5 8 3 ~ - 0 4  
4.247E-03 2.231E-03 8.260E-04 5-535E-03 
4.247E-03 2.231E-03 8.26 CE-04 5.535E-03 
6.96 LE-03 3 -637E-03 1-25 OE-03 8.070E- 03 
1.701E-07 8.225E-07 6.880E-06 1.067E-04 
4.246E-03 2 -21 7E-03 6.42 1E-04 2.894E-03 
3.287E-07 1 -319E-06 8.3271-06 1 . 1 1 ~ - 0 4  
4.246E-03 2 - 2 1  8E-03 6.49 ZE-04 3.001 E-03 
1.166E-05 3.6846-05 1.117E-04 4.626E-04 
3.4091-01 3-397E-01 3.40€E-01 3.510E-01 
5.817E-01 6.578E-01 8.472E-01 I .185E+00 
1.68IE+00 I .891E+00 2.12€E+00 2.196E+OO 
1-294E+01 1.293E+01 1.288E+OL 1.243E+01 
2.887E+04 2 - 5 1  4E+03 9.35 IE+02 7.267E+02 
2.924E+03 3-4041+03 2-494Ef03 B.I86E+02 
3.367E+02 2.584E+0 1 9.49 OE-01 6.408E-02 
3.827E--15 2.040E--16 2.021E-16 1 -968E-16 
4.157E-07 1.748E-07 1.143E-07 2.904E-08 
9.209E-23 0 -0  0.0 0.0 





























































TABLE 8-11. CURIES OF PRINCIPAL ACTINIDE NUCLIDES I N  BUR SPENT FUEL 
A S  A FUNCTION OF DECAY TIME (BASIS = 1.0 HTHM) 
DISCHARGE I.OYE 2.0m 5 . 0 ~ ~  IO.OYR 3 0 . 0 ~ ~  1 0 0 . 0 ~ ~  300.01~ L.OKY 1 0 . 0 ~ ~  1 0 0 . 0 ~ ~  250.0~1 
3.243E-07 7.414E-07 1.125E-06 2.267E-06 
1.716E-07 6.273E-OE 6.500E-08 7.242E-08 
1.220E-05 1.963E-05 3.069E-09 9.965E-09 
3.252E-07 7.434E-07 1.128E-OS 2.273E-06 
1.225E-09 1.964E-05 3.070E-09 9.967E-09 
3.252E-07 7.434E-07 1,1288-06 2.273E-06 
I.768E-08 3.028E-Oe 4.675E-08 1.194E-07 
7.342E-LO 1.520E-OS 2.432E-09 8.295E-09 
0.0 6.138E-08 6.359E-08 7-086E-08 
3.252E-07 7.434E-07 1.128E-06 2.273E-06 
I . 7 6 8 ~ - 0 8  ~ . O Z B E - O E  4 . 6 7 5 ~ - 0 8  1.194~-07 
1.713~-07 6 .273~-oe ~ . S O O E - O ~  7 .242~-08 
4.142E-08 3 .028~-0e 4 .674~-08 i .194~-07 
1.768~-08 3 .029~-0e 4.676~-08 1.194~-07 
I . 7 1 3 ~ - 0 7  6. 2 7 3 ~ - 0 e  S S O O E - O ~  7.242~-08 
i .713~-07 6 . ~ 7 3 ~ - o e  S . S O O E - O ~  7.242~-08 
1.772~-07 6. 2 7 3 ~ - 0 e  S S O O E - O ~  7.242~-08 
1 .767~-08 ~ . O Z P E - O ~  4 . ~ 7 6 ~ - 0 8  i . i 9 4 ~ - 0 7  
3.252E-07 7.434E-07 1.128E-06 2.273E-06 
1.768E-08 3.029E-OE 4.676E-08 1.194E-07 
3.252E-07 7.434E-07 1.128E-06 2.273E-06 
1.713E-07 6.273E-0€ 6.SOOE-08 7.242E-08 
3.5758-07 7.426E-07 1.127E-06 2.27lE-06 
3.321 E-07 7.332E-0 7 1.1 13E-06 2.242E-06 
2.473E-05 3.360E-05 4.251E-05 6-953E-05 
5.808E-01 1.627E-02 I.627E-02 1-6278-02 
3.203E-01 3.2OIE-01 3.201E-01 3.20lE-01 
1.242E-05 1.282E-OF 1.317E-OS 1.420E-05 
2.329E-0 1 2.433E-0 1 2.434E-01 2.440E-01 
3.23OE-01 3.201E-01 3.2OlE-01 3.2OIE-01 
2.22lE-05 2.338E-05 2.456E-05 2-787E-05 
9.832E-01 9.880E-01 9.930E-01 1-008E+00 
1.627E-02 1.627E-02 1.627E-02 I.627E-02 
2.145E-01 2.145E-01 2.1451-01 2-145E-01 
3.201E-01 3.201E-01 3.2OlE-01 3.201E-01 
2.383E-0 1 2.432E-0 1 2.434E-01 2.4408-01 
1.587E+07 I .270E+0 1 1.270E+01 1.2698+01 
1.611E+O3 1.753E+03 1.768E+03 1.735E+03 
2.962E+O2 3.005E+02 3.005E+O2 3.0041+02 
4.777E+02 4.778E+02 4.778E+02 4.779E+02 
1.130E+05 l.O77'E+O5 1.026E+05 81884E+04 
1.446Et00 1.446E+00 1.446E+00 1.446E+00 
I.L68E+02 21934E+02 4.614E+O2 9.179E+02 
1.268E+0 1 1.270E+O 1 I .270E+Ol 1.269E+Ol 
3.485E+04 7.4361+02 1.579E+O3 1.846E+Ol 
1.033E+O3 9.940E+Oi 9.567E+02 8.529E+02 
1.602E+O7 1.190E+05 I .O82E+05 9- 318E+04 
6 .  O S ~ E - O ~  6.273~-0  e S . S O O E - O ~  7.242~-08 
4.149E-06 1.146E-05 3.592E-05 I.045E-04 3.550E-04 3.370E-03 2.154E-02 
8.683E-08 1.701E-07 8.225E-07 6.880E-06 1 -067E-04 1.435E-02 3.252E-01 
3.922E-08 5.689E-07 1-2531-05 1.769E-04 2.534E-03 I.076E-01 8.579E-01 
4.16lE-OS 1.149E-05 3.6021-05 1.04EE-04 3-560E-04 3.379E-03 2.160E-02 
3+190E-07 2.138E-06 2-2671-05 2.206E-04 2.535E-03 I -076E-01 8.58OE-01 
3.9231-08 5.689E-07 1.253E-05 1.76SE-04 2.534E-03 1.076E-01 8.579E-01 
4.16 LE-06 1.149E-05 3 16028-05 1-04 BE-04 3.560E-04 3.379E-03 2.1 60E-02 
8.683E-08 I.70lE-07 8.225E-07 6.8801-06 1.067E-04 1.435E-02 3.252E-01 
3.190E-07 2.138E-06 2-2671-05 2.206E-04 2.535E-03 1-076E-01 8.580E-01 
3r923E-08 5.6891-07 1-253E-05 1.76SE-04 2.534E-03 1.076E-01 8.579E-01 
8.496E-08 1.665E-07 8.047E-07 6.731E-06 1.044E-04 1-404E-02 3.182E-01 
3.190E-07 2.1378-06 2.267E-05 2.20 CE-04 2 .53QE-03  1.076E-01 8.579E-0 1 
4.16LE-06 1.1498-05 3-602E-05 1.048E-04 3.56OE-04 3.379E-03 2.160E-02 
3.191E-07 2.138E-06 2.2681-05 2.206E-04 2.535E-03 I.077E-01 8.582E-01 
8,683E-08 1-701E-07 8-225E-07 6.88OE-06 1.067E-04 1.435E-02 3.2528-01 
4+161E-06 1-1498-05 3.602E-05 1.04EE-04 3.560E-04 3.379E-03 2.160E-02 
3.19lE-07 2.1188-06 2.268E-05 2.206E-04 2.535E-03 1.077E-01 8.582E-01 
8.683E-08 1.7014-07 8.225E-07 6.88CE-06 1.067E-04 1.435E-02 3.252E-01 
a. 16 1E-06 1.1498-05 3.602E-05 1.04 eE-04 3-560E-04 3.379E-03 2.160E-02 
8.683E-08 1.70lE-07 8.225E-07 6.880E-06 1.067E-04 1.435E-02 3.252E-01 
3.19 IE-07 2.13EE-06 2.268E-05 2.20 BE-04 2 -535E-03 IeO77E-01 8.582E-0 I 
8.683E-08 1.701E-07 8.225E-07 6.880E-06 I.067E-04 1.435E-02 3.252E-01 
4.1 56E-06 1.1498-05 3.602E-05 1.0481-04 3.560E-04 3.379E-03 2 - 1 8  OE-0 2 
4.104E-06 1.1338-05 3.552E-05 1.034E-04 3.51 LE-04 3.333E-03 2.130E-02 
8.683E-08 1.701E-07 8.225E-07 6.880E-06 l r067E-04 1.035E-02 3.252E-01 
1.154E-04 3.093E-04 I -089E-03 3.754E-03 1 -390E-02 I.383E-01 8.540E-01 
1.627E-02 1.6288-02 1.630E-02 1.63CE-02 I -656E-02 1.885E-02 2.609E-02 
3.201E-01 3.2OIE-01 3.201E-01 3.201E-01 3.20lE-01 3.20lE-01 3.201E-01 
1.592E-05 2.280E-05 4-687E-05 I.156E-04 3.559E-04 3.379E-03 2.160E-02 
2.46lE-01 2.612E-01 3.372E-01 5.26€E-O1 8.643E-01 1.024E+00 9-9491-01 
3.20lE-01 3.20LE-01 3.20lE-01 3.20 IE-01 3.20lE-01 3-201E-01 3.201E-01 
3.322E-05 5.534E-05 1.467E-04 5.285E-04 2.747E-03 4.182E-02 3.564E-01 
I.O32E+00 l . l lPE+OO 1.337E+00 1.570E+00 1.629E+00 1.596E+00 1.309E100 
I.627E-02 1.628E-02 I .630E-02 1.636E-02 1.656E-02 1.885E-02 2.609E-02 
2.146E-0 1 2.149E-01 2.159E-01 2.187E-01 2 -280E-01 3.02 1E-01 3.476E-0 1 
3.201E-01 3.201E-01 3-201E-01 3.2OlE-01 3.20lE-01 3.201E-01 3.20lE-01 
2.46 1 E-01 2.6 12E-0 1 3.372E-0 1 5-26 €E-0 1 8.643E- 01 1.024E+ 00 9 -949E-0 I 
1.269E+01 1.266E+Ol 1.258E+01 1-235E+O1 I.156E+Ol 4.965E+00 1.064E-03 
1.668E+03 1.425E+03 8.206E+02 1.701E+02 7.553E-01 1-327E-19 0 . 0  
3.004E+O2 3.002E+02 2-997E+02 2.980E+02 2.9231+02 2-273E+02 1.718E+OI 
4.781E+02 4.7811+02 4.754E+02 4.65CE+02 4.322E+02 1*664E+02 I.194E-02 
6.9848+04 2.667E+04 9-173E+02 7.375E-02 1-261E-02 6.053E-03 3.928E-06 
1.446E+00 L.446E+00 1.445E+00 1.445E+00 1.443E+00 1.420E+00 1.209E+00 
1.541E+03 2.904E+03 3.386E+03 2*480E+OJ 8.070E+02 6.488E-03 3.928E-06 
1.269E+OI l.Z66E+O1 1.258E+Ol 1 * 2 3 5 E * 0 1  L.l56E+Ol 4.965E+00 1 -064E-03 
3.387E+00 3.085E+OO 2-2421+00 9.00:E-01 3-700E-02 5.576E-20 0 . 0  
7.043E+02 3.276E+02 2.248E+Ol 1.065E-02 3.276E-11 3.273E-11 3.271E-1 1 
7.456E+04 3.213E+04 5-953E+03 3.444E+03 I -562E+03 4-113E+O2 3.478E+OL 
2.8348-02 























































































~ ~ 2 2 9  






















T6ELE 8-12. WATTS O F  ACTINIDE ELEHENTS I N  BWR SPENT FUEL 
AS A FUNCTION OF DECAY TIME (89515 = 1.0 HTnMl 





7.31 OE-09 2. 677E-OS 
3.661 E-05 7 -  45 I E- OE 
6.624E-09 2.448E-05 
3.309E-05 6.735E-OE 
5.131 E-04 2.039E-04 
4.420E-03 2. L4OE-OE 
4.383E+04 4.300E-02 
3.953E+04 3.823E-02 
3.192Et02 8.560E+O 1 
2.191 E+O2 1.0 I bE+O 1 
7.70bE+OI 41385E+01 
a .6 1 4 ~ - 0 8  2.551 E-OS 
1.038~--06 2 .468~-oe  
8 .874~-oe  7.87o~-oe 


















I . I  19E-08 
7.074E-08 
5.307E- 1 3  
I .375E+02 
3.434E-05 4.019E-05 31582E-05 1 -836E-05 21988E-06 1 .lO4E-O6 
7-739E-06 9.060E-06 8.LOOE-06 4-294E-06 1.67Q-Ob 9.866E-06 
6.915E-05 8.097E-05 7.247E-05 3.8478-05 1.282E-05 5.302E-05 
3.042E-04 3.5bOE-04 3.177E-04 1 .b56E-O4 5.267E-05 3.122E-04 
3.090E-09 3.705E-09 7.2bOE-09 3.5LOE-08 2.93tE-07 4.552E-06 
1.543E-04 1.806E-04 1.612E-04 8.421E-05 2.36SE-05 9.889E-05 
2.876E-09 315008-09 6.978E-09 3.303E-08 2.693E-07 4. I29E-06 
1 -395E-04 1. b32E-04 1.4578-04 7.603E-05 2.09eE-05 8.605E-05 
3.630E-09 5.04bE-09 I.151E-08 4.618E-08 2 - 9 1  IE-07 3.898E-06 
2.73bE-04 2.97bE-04 2.8651-04 2.41 7E-04 2.595E-04 5.487E-04 
2 142E-03 2.147E-03 2.18 1E-03 2 1355E-03 2.7868-03 3. Sb OE-03 
4.358E-02 4.427E-02 4.676E-02 5.296E-02 5.97PE-02 6.173E-02 
3.824E-02 3.829E-02 3.868E-02 4.078E-02 4.59€E-02 5.436E- 02 
8.444E+Ol 8.163E+OI 7.'222E+OI 5.13IE+Ol 2.936E+Ol 2.253E+01 
3.091E+OL 5.161E+OI 9.689E+01 I. I29E+02 8.277ElOl 2.718E+Ol 
3.02 bE+Ol 2.50 OE+O 1 1. I 6 8 E + O  1 8.298E-0 I 2.69 EE-03 9 -35  I E-04 
1.0435-09 1.997E-11 4.105E-18 1.417E-18 1.40eE-18 1.3bTE-18 
5.234E-08 3.63lE-08 I.72lE-08 8.022E-09 5.27EE-09 I.336E-09 
3.376E-14 3.422E-16 3.615E-24 0.0 0.0 0.0 
1.457E+02 1.583E+02 1.809E+OZ 1.651E+02 1.122E+02 4.983E+01 
1.507E-05 I.800E-04 
3.948E-04 3.374E-03 






5.03 LE-04 1.137E-02 
4. b l  SE- 03 3.504E-02 
4.0 15E- 03 4.4 97E-03 
613998-02 6.628E-02 
4.33 1 E- 02 3.09 I E-0 2 
1.223E+OL 5.654E-01 
I -  S98E-0 I 3.4338-05 
3.274E-04 1 -338E-07 
9.551 E- 19 2 - 6 4  9E-20 
2.493E-14 I.416E--19 
0.0 0.0 


















3-  602E-22 
0.0 
5.027E-01 
TaeLE 8 . 1 3 .  W A T T S  OF D R I N C I P ~ L  ACTINIDE NUCLIDES IN BUR SPENT FUEL 
AS A FUNCTION OF DECAY TIME I B L S I S  = 1.0 MTHM) 
DISCHARGE I . O Y E  2.OYR 5.OYP I O . O Y R  30.OYR 1OO.OYR 3 0 0 . O Y R  1.OKY 1O.OKY LOOsOKY 250.OKY 
1.973E-10 7.2148-1 1 7.474E-11 8.328E-11 9.985E-I1 1.957E-10 
5.637E-11 9.b58E-11 1.091E-IO 3.808E-I0 1.017E-09 6.818E-09 
2.825E-12 4.529E-12 7.080E-12 2.298E-11 9.045E-11 1.312E-09 
lr297E-0.5 2.965E-08 4.500E-08 9.068E-08 1.660E-07 4.5848-07 
7.20lE-10 2.637E-LO 2.732E-10 3.044E-IO 3.650E-10 711538-IO 
2.265E-IO 3.881 E-1 0 5.991 E-1 0 1 -530E-09 4.089E-09 2.740E-08 
2.354E-11 4.872E-1 1 7.796E-11 2-659E-IO I.257E-09 1.824E-08 
0.0 3.IObE-09 3.218E-09 3-586E-09 4.299E-09 8.424E-09 
1.923E-0 9 1.406E-0 5 2.1708-09 5.54 3E -09 1 - 4 0  1 E-08 9.925E-08 
b.407E-10 1.098E-OS 1.b9aE-09 b.327E-09 1.ISbE-08 7.749E-08 
7.3lOE-09 2.677E-05 2.774E-09 3.090E-09 3.705E-09 7.26OE-09 
1.349E-08 3.085E-08 4.68lE-08 9.433E-08 1.727E-07 4.76991-07 
5.859E-10 I.004E-OS 1.549E-09 3.957E-09 1.057E-08 7.086E-08 
6.6LIE-09 2.421E-OS 2.509E-09 2.795E-09 3.351E-09 6.5t7E-09 
1. ISBE-OB 2-647E-08 4.017E-08 8.095E-08 1.082E-07 4.092E-07 
5.IOIE-LO 8.746E-10 1.350E-09 3.448E-09 9.214E-09 6.174E-08 
5.984E-04 2.191E-09 2.270E-09 2-5308-09 3.033E-09 5.943E-09 
1.212E-08 2.676E-08 4.OblE-08 8.L83E-08 1.498E-07 4.137E-07 
I.853E-05 I.919E-OS 1 -988E-09 2 -2 lbE-09  2.656E-09 5.205E-09 
6.997E-07 9.508E-07 1.203E-06 1.968E-Ob 3.267E-Ob 8.752E-06 
3.744E-07 3.863E-07 3.967E-07 4.278E-07 4.797E-07 6.870E-07 
5.286E-04 5.521E-04 5.524E-04 5.539E-04 5.585E-04 5.929E-04 
I .596€--03 L.582E-03 1.582E-03 1 -582E-03 1.5828-03 i.582E-03 
6.45bE-07 6.797E-07 7.139E-07 8.102E-07 9.b58E-07 1.609E-06 
2.832E-02 2.846E-02 2.860E-02 2.903E-02 2.973E-02 3.224E-02 
4.261E-04 4.261E-04 4.26LE-04 4.26IE-04 4.262E-04 4.263E-04 
5.81 OE-03 5.810E-0 2 5-81 I E-03 5.81 28-03 5-01 4E-03 5.82IE-03 
8 .  119E-03 8. I l 9 E - 0 3  8.1 19E-03 8.119E-03 8.1 19E-03 8. I l 9E-03  
7.283E-03 7.434E-01 7.438E-03 7.459E-03 7.520E-03 7.983E-03 
5.34LE+01 5.808E+01 5.861E+01 5.750€+01 5.528E+Ol 4.721E+01 
9.128E+00 9.260E400 9.259E+00 9*259E+OO 9.257E+00 9.253E+00 
1.4871+01 1-488€+01 1.488E+01 I.488E+Ol 1.489E+Ol I.489E+01 
3.504E+00 3.339E+OO 3.182E+00 2.754E+00 2.165E+00 8.267E-01 
4.269E-02 4-269E-02 4.269E-02 4.269E-02 4.269E-02 4.269E-02 
3.879E+00 9.746E+00 1.533E+OI 3.019E+01 5.119E*Ol 9.648E*OL 
4.077E-0 1 4.082E-0 1 4.08IE-0 I 4.080E-01 4.078E-01 4.07IE-01 
4.049E+01 8.639E+00 1.834E+00 2,145E-02 319358-03 3.584E-03 
4.551E-01 4.441E-01 4.335E-01 4.030E-01 3.5688-01 2.194E-01 
3.612EtOl 3.477€+01 3.346E*01 2.983E+Ol 2.464E+OI 1.14bE+01 
1.624E+02 1.397E+02 1.375E+02 1.456E+O2 I .583E+02 1.808E+02 
8.397E+04 1.397E+02 1.375E+02 1.457E+02 1.583E+02 I.809E+02 
I . ~ S Z E - O ~  3 .319~-0e  S . O ~ ~ E - O B  I.OISE-O~ 1 .857~-07 s .131~-07 




3 - 45 BE-09 
2.906E-07 





3 -51 OE-08 
I -495E-06 
7.51 5E-07 






















4.04 4E-0 1 
2.604E-03 
3.998E-02 




7.03 5E- 07 
4 - 0 8  OE- 07 
4.1 8 1E-06 
2.892E-08 
2.827E-06 
5.67 2E- 06 
3.40 CE- 07 
1.029E-05 
4 .684-06  








3.77 - 0 6 
2.LO:E-07 














4 - 2 1  7E- 02 
8 - 23 7E +O I 
3 .964-01  
1 S O L  CE-03 
3.08tE-04 
3 - 7 2  E - 0 4  
1. I 2  2E+02 






3 -249E- 05 
8.124E-05 
5.28 IE- 06 
I ~ 1 7 7 E - 0 4  
I r589E-05 
9. I87E- 05 
4,552E- 06 
I .a77E-05 












4 -692E- 02 
4.337E-04 
6-175E-03 
8 .  I I9E-03 
2.642E- 02 






3 - 7  16E- 01 





1.6518-05 3174OE-04 7-5881-04 
314338-04 2.73bE-03 3.2921-03 
2.481E-04 1.978E-03 2-380E-03 
113488-04 8.615E-04 1.054E-03 
6.034E-05 I -367E-03 2.774E-03 
1.379E-03 I - IOOE-02 1.323E-02 
3.450E-03 2.750E-02 3.30 BE-02 
7.107E-04 1.610E-02 3.267E-02 
4.997E-03 3.983E-02 4-792E-02 
L.509E-04 9.642E-04 I.179E-03 
3.901E-03 3.lLOE-02 3-74LE-02 
6.125E-04 1.388E-02 2.816E-02 
1.402E-04 8.962E-04 1.096E-03 
3.567E-03 2.844E-02 3.42lE-02 
5.540E-04 I -255E-02 2.547E-02 
I.203E-04 7.691E-04 9.406E-04 
3.108E-03 2.478E-02 2.981E-02 
5.014E-04 1.13bE-02 2.305E-02 
1.216E-04 7.774E-04 9.507E-04 
4.3911-04 9.949E-03 2.019E-02 
3.914E-03 2 - 4 1  7E-02 2.90 BE-0 2 
I.018E-04 6.507E-04 7.959E-04 
2.32SE-03 2.258E-03 2.15IE-03 
L.582E--03 I.582E--03 1.582E-03 
1.216E-03 1.03bE-02 1.892E-02 
4-598E-02 3.770E-02 2.783E-02 
4.938E-04 6.832E-04 6.983E-04 
8.180E-03 9.418E-03 9.376E-OS 
3.13lE-02 3.041E-02 2.897E-02 
4.397E-21 0.0 0.0 
7.005E+00 5.293E-0 I 7.0351-03 
5.183E+00 3.7178-00 I.020E-08 
1.877E-07 I.218E-10 5.900E-16 
4.195E-02 3.570E-02 2.729E-02 
2. L55E-04 1.3 05E-0 7 6.66  OE- 13 
1.596E-01 3.420E-05 6.564E-10 
6.478E-23 0.0 0.0 
0.0 0.0 0.0 
I .  145E-12 L.144E-I 2 1.143E-12 
1.252E+O1 9.280E-01 5-015E-01 
1.253E+Ol 9.2888-01 5.027E-01 
8. I 1 9 ~ - 0 3  8. 1 I ~ ~ - 0 3  e. I I 9e-03 
94 
a 
TlELE 8.14. PHOTONS FROM ACTINIDES I N  BUR SPENT FUEL 
A S  A FUNCTIDN OF DECAY TIME (BASIS 1.0 M T H M )  
18 GROUP PHOTON PELEASE PATES. PHOTONS/SECONO 
BASIS= ONE NETRIC TON O F  I N I T I A L  HEAVY METALlMTIHY) 
ENEAN 

























2. IOOE+I 7 











7 .039E+LI  
21864E*I  I 
2 .O68E+ I I 
4.064E+I 5 
4.502E+L I 












8. 451 ~ + o e  
2 . 5 1 l E + l 3  
2.33 5E* I 2  
2.29 CE+l I 
3.4148+13 
3.79 ZE+I 1 
2 . 5 0  I E + l  I 















1.1 I3E+13  
3 - 4 6 5 E 4 l l  
2.196E+I I 




I . 2 4 l E + 0 8  
3.95ZE+ 07  






1-7128+12 2 .019E+l1  
I .OblE+IO 1 .659Ei lO 
1.673E+IO 1.285E+lO 
1.276E+IO 1.368E+IO 
I . 6 1 5 E + I I  4.304E+10 
9.488E+L 0 9.200€+09 
6 .548E+l0  2.200E+IO 
2-395E+LO 3 . 2 5 8 E t l O  
2-582E+09 I .8 lBE+lO 
6.989E+08 4.513€+09 




1.291 E+06 8.895E+06 
7.878E+04 3.090E+04 
9*034E+O3 3.555E+03 
1.03 7E+ 03 4.0 90E+ 0 2 


















TOTAL 1 .896E+l€  7.611E+13 4+429E+13 4.412Ecl3 5.65lE+13 8.284E+l3 8.754€+13 6-26EE+I3  2.292E+13 2-104E+12 3.973E+11 4.405E111 
MEVISEC 1.545E117 1.469E+12 1.088E+LZ 1-354E+12 I .907E+12 3.101E+12 3.43eE+12 2.51EE+l2 9.16OE+ll  8.326E+10 7.678E+l0 9.279E110 
18 GROUP SPEC1 F I C  ENERGY RELEASE RATES. MEV/IATT--SEC 
BASIS= ONE METRIC TON O F  I N I T I A L  HEAVY METAL(MTIHM1 
EUEAN 


















I .  100E*01 
TOTAL 
1.257E+IO I.O56E+Ot 5.427€+05 4.398E+05 
9-296E+OB 7.159€+03 1.109Et04 2.177Ei04 
2.OJSE+09 7.754E+01 5.127E+03 S.!544E+O3 
2.732E+09 2.337E+OE 3.666E105 7.278E+05 
3.198E+10 3.826E+O4 3.824E+04 3.812E+04 
3.707E+10 4.7978+04 4.719Et04 4.637E+04 
4.724E+ IO 6 - 8 0  1E+O 4 6 -75  4E+ 0 4  6.52 OE +04 
8.592€+09 7.613E+03 7.640E+03 7.71SE+03 
2.284E+09 7.14SE+O2 4.192E+02 4.104E+02 
6.SO6E+09 7.184E+05 6.236E+02 6.115E+02 
2.153E+09 4.971E+02 4*477E+02 4.213E+02 
2.5748+06 1.4066+02 1.148E402 1.027E+02 
I .731E+02 8.544E+01 6.495E+OL 5.381E+01 
1.5588+02 1.285E+02 1.405E+02 1.789E+02 
1.400E+02 6.92ZEC01 5.268E+01 4.365E*Ol 
8.554€+01 4.23OE+OL 3.218E+Ol 2.666E+01 
1.377E+Ol 6.820€+00 5.193€+00 4.303E+00 
2.493€+00 1.233E+00 9.377E-01 7.767E-01 









5.06 8E+O 2 








6 -45 4E-0 1 
1.907EiOb 
G A M  Po1 2.476E+04 2.356E-01 1.744E-01 2.17lE-01 3.057E-01 4.970E-01 5.51 IE-01 4.032E-01 1.468E-01 1-33SE-02 1.231E-02 1.487E-02 
95 
TAeLE 8.15. (ALPHAsN) NEUTROhS FPOM ACTINIDES I N  BUR SPENT FUEL 
A S  A FUNCTION O F  O E U Y  T I M E  ( B A S I S  = 1.0 M T H M )  


























1.068E-02 2.44lE-02 3.704E-02 7.464E-02 lr366E-01 3-773E-01 I.L83E+00 3.442E+00 1.169EiOI 
1.088E-06 2.252E-06 3.603E-06 I -229E-05 5.81 IE-05 8.428E-04 1 -857E-02 2.62  IE-01 3.755E+00 
0.0 5.451E-02 5.647E-02 6.292E-02 7.545E-02 I.47BE-01 7.146E-01 5.97€E+00 9.268E+OL 
I.102E-02 8.052E-01 I.243E-02 3.175E-02 8.483E-02 5-685E-01 6.029E+00 5-865Et01 6.740E+02 
4.986E-02 1. I40E-0 1 I -730E-0 1 3 - 485E -01 6.379E-01 L*762E+O0 5.522E +00 I - 60 7 E i O  1 S.457E+Ol 
1.462E-04 2.S04E-04 3.866E-04 9.874E-04 2.638E-03 1.768E-02 I .87SE-Ol 1.82eE+00 2.096E101 
1.790E-02 4.092E-02 6.2lOE-02 1.251E-01 2.290E-01 6.326E-01 I -982E+00 5.76SE+00 1.959E+Ol 
4-165E-05 7-135E-05 l.lOLE-04 2.813E-04 7.517E-04 5.037E-03 5.342E-02 5-197E-01 5.972E+00 
3.418E-03 L.252E-03 1.297E-03 1.445E-03 1.733E-03 3-395E-03 1 -641E-02 1 m373E-01 2.128Ei00 
8.453E-04 3.096E-04 3.207E-04 3.574E-04 4.285E-04 8-3961-04 4.059E-03 3.39=5-02 5.264E-01 
3.251E+Oi  3.267E+02 3.283Ei02 3.333E+02 3.412E+02 3.702E+02 4.420E+02 5 - 1 9 2 E + 0 2  5.386E+02 
1-809E+02 1.847E+02 Lm848E+02 1.8538+02 1.868EiO2 1-983E+02 2.560E+02 3 . 9 9 € E + 0 2  6-S62E+02 
1.882E+06 2.047E+0€ 2.065EiO6 2.026E+O6 1.948E+O6 1.664E+06 9.583E+05 1.98LE+OS 8.8ZIEc02 
2 -143E i05  2.174E+05 2.174E+05 2.174Ei05 2.174E+05 2.173E+05 Z. l68E+05 2.1576+05 2 . l l K + 0 5  
3 - 5 6 2 E + 0 5  3.563Ei05 3.563E+05 31564E+05 3.566E+05 3.566EiO5 3.546E+05 3.472€+05 3.223EiO5 
1.021E+03 l.OZLE103 I.O21E+03 1.02LE+03 I.O21E+03 I.O21E+03 L.OZLE+03 1.02LE+03 I.020E+O3 
1.360E+05 3.418E+Of: 5.376Ei05 1.069E+06 1.795E+06 3.384EiO6 3.944E+06 2.885E+O6 9.402E+05 
1.953E+04 I.956E+04 1.955E+04 1.955EC04 1.95.E+04 1.950E+04 1 ~ 9 3 7 E + 0 4  1.90 IE+04 1.780Ei04 
2.812E+08 6.001E107 1.274E+07 1.490E+05 2.733Ei04 2.489E+O4 1.809E+04 7.26EEi03 2*986E+02 
1.255E+05 1.225E*05 1.195E+05 I . l l l E + 0 5  9.840E+04 6.050E+04 1.102Ei04 8.51 I E + O I  3.438E-06 
7.319E+06 7.046Ei06 6.782E+06 6.046Ei06 4.993E+06 2.322E+06 1.593Ei05 7-548EiOL 2.325E-07 












5.278E+ 02 4.328Ec02 
7.777Ei02 7.554E+02 
1.549E-16 0 . 0  
1.645E+05 1.243E+04 
1.241 E i 0 5  8.903E+00 




























ThCLE 8 - 1 6 .  SPONTANEOUS FISSION NEUTRONS FROM ACTINIDES I N  BUR SPENT FUEL 
A S  A FUNCTION O F  DECAY TIME (BASIS = 1.0 MTHMl 
OISCHAPGE l . O Y E  2 . O Y R  5.0YR 1 0 . O Y R  3 0 . 0 Y R  100.0YR 3 0 0 . O Y P  I . O K Y  1 0 . 0 K Y  100-OK1 250.0KY 
U238 I.Z07E+04 1.207E+04 1.207E104 1.207E+04 1.207Ei04 1.207Ei04 1.207Ei04 1.207E+O4 1.207Ei04 1.207E+04 1.208E+04 1.208E104 
PU240 I.908E+Ot 1.908E+OC 1.909Ei06 1.909E+06 I.910E+O6 1.910E+O6 I . 8 9 9 E + 0 6  1.85SE+06 1.726E+O6 6.648E+05 4.768E+01 1.308E-03 
PU242 6.379E+05 6 . 3 8 0 E i 0 5  6*380E+05 6.380E+05 6.3791+05 6.379E+05 6.379E105 6.377E+05 6.370Et05 6.268E+05 5.335E+05 4.078E+05 
CY244 1.419EiOe 1.366E+OE 1.314E+08 I.l72E+OB 9.677E+07 4.501E+07 3.088Ei06 1.46,OE+03 4.50lE-06 4.497E-06 4-494E-06 4.489E-06 
C M246 4.857E+05 4.857E+08 4,856E+05 4.854E+05 4.850E+05 4.836E105 4.787E+05 4.648E+05 4.195E+05 L.l22E+05 2.106E-01 6-093E-11 
PU238 2.500Ei05 2.719E+05 2.744E+05 2.692E+05 2.588Ei05 2.210E+05 I .273E+05 2.635Ei04 1.172E+02 2.059E-17 0 . 0  0.0 
CM242 2.270Et08 4.844Ei07 l,028E+07 1.203Ei05 2.206E+OQ 2.009E+04 I.460E+04 5.86€E+03 2.410E+02 3.632E-16 0 - 0  0.0 
TOTALS 
TABLE 3.721E+08 1.883E+Oe l ,450E+08 1.206E+08 1.001Ei08 41830Ei07 6.260E+O6 3.00SE+06 2.796E+06 1.417E+06 5 -460E i05  4.201Et05 
ACTUAL 3.721E+08 1.883E+O8 1 .450E+O8 I.206E+08 I.O01E+08 4.830Ei07 6.260Ei06 3.00SE+06 2.796EC06 1.417EC06 5.460E+05 4.201E105 
___________________I_______________________________________________________________________________________________----- 
0 V ER A L L  
TOTALS 
TABLE 6.634E+08 2.585E+08 1.679E+08 I.306E+08 1.096E+08 5.6351+07 1.195Ei07 6.68SEi06 4.293E+06 1.760E+06 L.l23E+Ol 1.36LE+O6 






C O  
HI 
cu 
Z N  
G A  
GE 




R B  
SR 
Y 
Z R  
Ne 
M O  
TC 
RU 
R n  
P O  
A G  
c o  
I N  
SN 




c s  
B A  
L a  
CE 
P R  
NO 
PY 







Y E  
TOT 
no 
TABLE 8-17. G R I N S  OF FISSION PRODUCT ELEMENTS I N  8WR SPENT FUEL 
A S  A FUNCTION OF DECAY TIME ( B A S I S  = 1.0 mnu i  
DISCHARGE I . O Y F  2.OYR 5.OYP 10.OYR 3 0 . 0 Y R  100.OYR 300.OYR 1.OKY I O . O K Y  I O O . O K Y  2 5 0 . O K Y  
4.671E-02 4.416E-02 4.175E-02 3.528E-02 
1 &SEE-04 1.658E-04 1.658E-04 1.658E-04 
1.238E-04 1.238E-04 1-238E-04 1.1388-04 
2.177E-05 2.176E-OS 2.176E-05 2.1755-05 
1.010E--12 0.0 0 .O 0.0 
3.707E-10 0.0 0.0 0.0 
3.390E-09 0 . 0  0.0 0.0 
4.885E-05 2.562E-08 2.562E-08 2.562E-08 
2.704E-05 6.813E-07 6.843E-07 6.843E-07 
5.29ZE-01 5.289E-0 1 5.289E-01 5.289E-01 
I.615E-01 1.595E-01 I.595E-01 I.595E-01 
4 .668E+Ol  4.668E+01 4.668E+01 4.668E+Ol 
I.BOBE+OI I.807EcOl 1.807E+OI 1.807E+OL 
3.056EC02 3.014E+02 3.032E+02 3.002E+O2 
2.831E+02 2.8448+02 2-85SE+02 2.886E+02 
7.532E+02 7.22IE+02 7.118E+02 61828E+02 
3.908E+02 3.793E+02 3.790E+02 3.790E+02 
2.940E+03 2 . 9 3 0 E + O I  2.940E+03 2.969E+03 
2.938E+01 1.251E+00 2.604E-02 2.442E-03 
2.694EC03 2*772E+03 2.774E+03 2.774E+03 
6.540E+02 61567E+02 6.567E+02 6.567E+O2 
1.974E103 1 ~ 8 7 3 E + 0 3  L.840E+03 1.81LE+O3 
3.713E+02 4.057E+02 4.058E+02 4 -  058E+02 
I.O05E+03 1.071E+01 I.l04E+O3 1.134E+O3 
6.692EC01 6.628E+Ol 6.612E+01 6.604E+Ol 
8.320E+01 8.390E+01 8.405E+01 8 * 4 1 0 E + O I  
1.929E+00 2.008E+00 2.017E+00 2.041E+00 
6.994EtOL 6.956E+Ol 6.952E+Ol 6.952E+Ol 
2.504E+01 2.258E+OI Z.O73E+OL 1.724E+OI 
3 .966EIOP 3.934E+02 3.9521+02 3-987E+02 
Z1003E+02 1.953E+02 1.9541+02 1.954E+02 
4.376E+01 4.377E+01 4.377E+03 4.377E+03 
2.340EC03 2.301E+01 2.261E+03 2.170E+03 
1.157E+03 l.I8OE+OZ 1.229E+03 I-321E+03 
I.O17E+03 1.014Et03 1.0\4E+O3 I.O14E+03 
2.277E+03 2.086E+03 2.018E+03 1.973E+03 
9.0938+02 9.343E+02 9.343E+02 9.343E+O2 
3.OSLE+03 3.229E+01 3.298E+03 3.342E+03 
1.266E+02 9.888E+OI 7.592ECOI 3.4.37E+01 
6.016EC02 6.346E+02 6.574E+02 6.987E+02 
1.308E+O2 1.256E+02 1.223E+02 1.142E+OZ 
6.156E+01 6.757E+01 7.099E+01 7.939E+01 
2.209E+00 2.148E+00 2.146E+00 2.146E+00 
I.056E-01 I.055E-01 I.055E-01 1-055E-01 
4.0371-02 4.06IE-02 4.061E-02 4.061E-02 
4.017E-05 3.797E-05 3.732E-05 3 - 7 1  LE-05 
S.886E-06 1.007E-OC 1.072E-05 1-094E-05 
L.OS~E+OO I.IZSE+O~ I.I~BE+OO I . I ~ ~ E + O O  












































1 ~ 1 2 6 E + 0 0  
1.055E-01 




8.672E-03 1.7058-04 2.271E-09 1.960E-26 0.0 0.0 0.0 
1.658E-04 1.658E-04 1.65eE-04 1.658E-04 1.658E-04 1.658E-04 1.658E-04 
1.238E-04 1.238E-04 1.23eE-04 1-237E-04 1.233E-04 1.192E-04 1.127E-04 
2.169E-05 2.LSOE-05 2.095E-05 1-929E-05 6.49lE-06 1.212E-IO 1.592E-18 
0.0 0 .O 0 . 0  0 . 0  0 .0  0 . 0  0.0 
0 .0  0 .0  0 . 0  0 .0  0.0 0.0 0.0 
0 .0  0 .0  0 . 0  0 . 0  0 .0  0.0 0.0 
2.562E-08 2.5624-08 2.562E-08 2.562E-08 2.5621-08 2.562E-08 2.562E-08 
6.843E-07 6.843E-07 6.843E-07 6.843E-07 6.843E-07 6.843E-07 6.843E-07 
5.2891-0 1 5.289E-0 I 5.28 5E-0 1 5-289E- 01 5.289E-0 1 5.289E-0 1 5.289E-0 1 
1.595E-01 1.5958-01 1-59SE-01 I.595E-01 1.595E-01 1.595E-01 I.595E-01 
4.668E+01 4.668E+01 4.667E+01 4*663E+OL 4*619E+OI 4.350E+01 4.217E+Ol 
1.807E+01 I.807E+01 l.BOIE+OL I.812E+OI 1.856E+Ol 2112SE+01 21258E+01 
2.888E+02 Z . B b O E + O Z  2.855€+02 2.859E+02 2.859EcO2 2.859EtO2 2.859€+02 
3.000E+02 3.0278+02 3.02EEt02 3-028E+02 3.028E+02 3 . 0 2 8 E + 0 2  3.028E+02 
5.067E+02 3.312E+02 21906E+02 2.903E+02 2*903E+02 2.903E+02 2.903E+02 
3.789E+02 3.7898+02 3.78 5E+O2 3.789E+02 3.789E+02 3.789E+0 2 3.789E+02 
3.145E+03 3.320E+03 3.361E+03 3.361E+03 3.358E+O3 3.335E+03 3*297E+03 
9.217E-03 2.818E-02 8-2371-02 2.72OE-01 2.705E+00 2.650E+01 6.405E+01 
2.774E+03 2.7741+03 2.774E+03 2.774E+03 2.774E+03 2.7748+03 2.7748+03 
6.566E+02 6.5658+02 6.560E+02 6.546E+02 6.357E+02 4.743E+02 2.91 lE+O2 
1.807E+03 1.807E+03 1.807E+03 I.809E+O3 L.828E+03 1.989€+03 2.172E103 
41058E+02 4.058E+02 4.058E+02 4.058E+02 4.058E+02 4.058E+02 4-058E102 
1.138€+03 1 . 1 3 8 E C O 3  1 .13eEt03 l r138E+O3 l. l38E+O3 1.136E+03 I.133€+03 
6.6041+01 6.604E+01 6.604E+OL 6.606E+OL 6 .623E+Ol  6.799E+01 7.0898+01 
8.400E+OI 8.3961+01 8.39CE+01 8.39SE+Ol 8.395E+Ol 8.395E+OL 8.3958+01 
2.149E+00 211958+00 2.19CE+00 2.196E+00 2.196E+00 2.196E+00 2.196E+00 
6.951E+Ol 6.950E+OI 6.947E+Ol 6.936E+OL 6.804E+01 5.850E+01 5 . 1 3 9 E I O l  
1.412E+01 1.412E+01 1.41 ZE+O1 1 -412E+01 1.412E+OI 1-41  2E+O 1 1-41 2E+Ol 
4.018E+02 4.0188+02 4.01 8E+02 4.01 9Et02 4.033E+02 4.128E+02 4.1998+02 
1.954E+02 1.954E+O2 1.954E+02 1.954E+02 1.95LE+02 1.948E+02 1.938E+02 
4.377E+03 4+377E+03 4.377E+03 4.377E+03 4.377E+03 4.378E+03 4.3798+03 
1-765E+03 1.366€+03 1.268E+03 I .267E+03 1.266E+03 1.258E+03 1.2458+03 
1.726E+03 2.124E+03 2 r 2 2 2 E i 0 3  2-223E+03 2.224E+03 2.232E+03 2-2468+03 
1.014E103 1.014E+03 1.014E+O3 I.O14E+03 1.014E+O3 L.O14E+03 1.014E+03 
I.970E+O3 1.970€+03 1.97CE+03 1.970E+03 1.970E+03 I .970E+03 1.9708+03 
9.343E+02 9.3431+02 9.343E+02 9.343E+02 9.343E+O2 9.343E+02 9.343E+02 
3.346€+03 3.346E+03 3.346E+03 3.346E+03 3.346E+03 3.346E+03 3.3462+03 
4.66OE-02 4.3271-10 0.0  0.0 0.0 0.0 0.0 
7.3 1 OE+OZ 7.269E+0 2 7.22 EE+O2 7-21  2E+ 02 7.2 12E+ 02 7.2 I2E+0 2 7.2 1 2E+O2 
9.337E+Ol 9.458E+01 9 . 9 0 6 E + O L  I .O03E+02 I.O03E+02 I.O03E+02 1.003E+02 
1.023E+02 1.05lE+02 1.051E+02 I.O51E+OZ I .O51E+02 1.051E+02 1 .05LE+02  
2-146EC00 2.146E+00 2.14CE+00 2.146E+00 2.146E+OO 2.146E+00 2.146E+OO 
1.126E+00 1.126E+00 1.12 CE+OO 1.126E +00 1.126E+ 00 1.1 26E+00 I .  126E+00 
I.055E-01 1.054E-01 1.053E-01 1.051E-01 1.045E-01 1.045E-01 1.045E-01 
4.062E-02 4.066E-02 4.07EE-02 4.103E-02 4. lS6E-02 1 . I  57E-02 4.157E-02 
3.704E-05 3.704E-05 3.704E-05 3.704E-05 317041-05 317041-05 3.704E-05 
1.1OOE-05 1.1 OOE-OS 1.10 OE-05 1.100E-05 1.100E-OS I s 1 0 0 E - 0 5  1.100E-05 
2.836E104 2.836E+04 2-836E+04 2.8368+04 2.836E+04 2.836E+04 2.8361t04 
97 
4 
K R  83 
K R  84 
R B  85 
K P  86 
R B  87 
S R  88 
Y 89 
S R  90 
Z P  90 
ZR 91 
Z R  92 
ZR 93 
NB 93 
Z P  9 4  
N O  9 5  
Z R  96 
H O  97 
MO 98 















PD l lO  
1127 
TEI28  
I 1 2 9  
TE130 
XE131 
































TAeLE 8 - 1 8 .  GRAYS CF PRINClPIL F lSSlON PPODUCT NUCLIDES I N  BWR SPENT FUEL 
A S  A FUNCTION O F  DECAY TINE ISASIS = 1.0 MTHN) 
DISCHARGE 1 . 0 1 6  2 . O Y R  5.OYP 1 O . O Y R  3 0 . 0 Y R  100.0YR 3 0 0 . 0 1 R  1 . O K Y  I O . O K Y  1 0 0 . 0 K Y  2 5 0 . O K Y  
3.516E+OL 3.517E+01 3.517E+01 3.517E+01 3.517E+Ol 3.51?E+01 3.517E+OL 3.517E+Ol 3.517EtOl 3.517EC01 3.517E+01 3.517E+OL 
9.260E+Ol 9.260E+Ol 9.260E+Ol 9.26OE*01 9.260E+01 9.260E+Ol 9.26OE+Ol 9.260E+01 9.260E+01 9-260E+Ol 9.260E+OI S.ZLOE+Ol 
8.llOE+01 8.234Et01 8.350EtOL 8.654E+01 9.047E+Ol 9.795E+Ol 1.007E+02 I . O 0 8 E + O 2  1-008E+02 1.008E+02 1.008E+02 1.008E+02 
1.574E+02 I .574E+Oi 1.57rE+02 1.574E+02 l.S74E+O2 1.574E+02 1.574E+02 1.574€+02 1 -574Et02  1*574E+02 1.574E+02 1.574E+02 
2 . 0 2 0 € + 0 2  2-020E+Oi  2.02OE+02 2.020E+02 2.020E+02 2.020E+02 2.020E+02 Z.O2OE+02 2-020E+02 2.020E*02 2.020E+02 2.020E+02 
2.899Ei02 2.900E+Oi 2.900E+02 2.900E+O2 2.900E+02 2.900E+02 2.900E+02 2 - 9 0 0 E + 0 2  2.900E+02 2.900E+OZ 2.900€+02 2.900E+02 
3.582€+02 3.787E+02 3.789EC02 3.789€+02 3.789EcO2 3.789E+02 3.789E+02 3.785E+02 3.789Et02 3.789E+02 3.789€+02 3.789E+O2 
4.42LE*02 4.317Et02 4.215E+02 3-925E+02 3.484E+02 2.165E+02 4 -09LEIOI  3-50CE-01 2.036E-08 0.0 0.0 0.0 
1.787E+01 2.828E+OI 3.843E+Ol 6.749E+01 1.115E+OZ 2.435E+02 4.191EW2 4-597E+02 4.601Et02 4.601E+02 4.601E+O2 4.601E+02 
4.574E+02 4.893E+02 4.897E+02 4.897E+02 4.897E+02 4.897E+02 4.897E+02 4.897E+O2 4.897E+02 4.897E+02 41897E+02 4.897E102 
5.301E+02 5.302E+Oi 5.302E+02 5.302E+02 5.302E+02 5.302E+02 5.302E+02 5.302E+02 5.302E+02 5.302E+02 5.302E+02 5.302E+02 
5.979E+02 5.981E+Oi 5.98lE+02 5.981E+02 5.98LE+02 5.981E+02 5.981E+02 51981E+02 5.979Et02 5.954E+02 5.717E+02 51341E+02 
4.989E-05 8.900E-05 1.396E-04 3.551E-04 8.9E4E-04 4.525E-03 2.251E-02 7.66EE-02 2.663E-01 2.699E+00 2.649E+01 6.4OSE+Ol 
6.170E+02 6.170E+02 6.17OE+O2 6.17OE+02 61170E+02 6.17OE+OZ 6.170E+02 6.170E+02 6.170E+02 6.170E+02 6.170E+02 6.170Et02 
5.505E+02 6.304E+Oi 6.327E+02 6.327€+02 6.327E+02 6.3271+02 6.327E+O2 6.327E+02 6.327EiOZ 6.327E+02 6.327E+02 6.327E+02 
6.660E+02 6.660E+02 6.66OE+OZ 6.660E+02 6.66OE+02 6.660E+02 61660E+02 6.660E+02 6.660E+02 6.66OE+OZ 6.660E+02 6.660E+02 
6.587E+02 6.594E+O2 6r594E+02 6.594E+02 6.594E+02 6.5941+02 6.594E+02 6.594E+02 6.594Et02 6.594E+02 6.594E+02 6.594Et02 
6.806E+02 6.806E+Oi 6.806E+02 B.BOLE+OZ 6.806E+O2 6.806E+O2 6.806E+02 6.80CE+02 6.806€+02 6.806E+02 6-806E+02 6.806E+02 
6.538E+02 6.567E+Oi 6.567E+02 6.567E+O2 6.567E102 6.566E+02 6.565E+02 6.560€+02 6.546E+02 6.357E+02 4.743€+02 2.91 1E+02  
3.097E-03 5.2341-01 7.371E-03 1.378E-02 2.447E-02 6.720E-02 2.168E-01 6.43SE-01 2.13?E+00 2.103E101 1.824E+02 3.656E+02 
7.?60E+02 7.760E+Oi 7.760E+02 7.76OE+02 71760E+02 7.760E+02 7-760E+02 7.760E+02 7.?60E+02 7.760E+02 7.760E+O2 7.760E+02 
7.083E+01 7.083E+Ol 7.083E+01 7.083E+Ol 7.083E+01 7-083E+Ol 7.083E+01 7 .08X+01  7.083E+Ol 7.083E+01 7.083E+01 7.083E+01 
6.450E+02 6.450E+02 61450E+02 6.450E+02 6.450E+02 6.45OEt02 6.450E+02 6.45CE+02 6.450E+02 6.450E+02 6.450€+02 6.450E+02 
6,39OE+02 6.390Et02 6*390E+02 6.390€+02 6.390E+02 6.390E+02 6.390E+O2 6.390€+02 6*390E+02 6.390E+O2 6*390E+02 6.390E+02 
3.703E+02 4.057E+02 4.058E+02 4.058E+02 4.058E+02 41058E+02 4*OSBE+02 4-058E+02 4.058E+02 4.058E+02 4.058€+02 4.058E+02 
4.519E+02 4.519E+02 4.519E+02 4.519E+02 4.519E+02 4.519E+02 4.519E+02 4.51 5E+02 4.519€+02 4.519E102 0.519€+02 4.519E102 
1.677E+02 1.677E+02 1.677€+02 3.677E+O2 1.677E+02 1.677E102 1.677E+02 1.677E+02 1.677E+02 1.677E+02 1.677E+02 1.677E+02 
3 . 2 2 5 € + 0 2  3.235EtOi 3.235E+02 3.235E+02 3.235E+O2 3.235E+02 3.235E+02 3-23FE+02 3 . 2 3 5 1 0 2  3.235E+02 3.235€+02 3.235E102 
1.322E+02 6.646E+OI 3.341E+Ol 4.246E+00 I.304E-01 1.452E-07 1.808E-28 0 . 0  0.0 0.0 0.0 0.0 
1.626E+02 2.283E+D2 2.614E+02 2.905E+02 2.946E+02 2.948E+02 2.948E+02 2.94EE+02 2.948E+02 2.948E102 2.948€+02 2.948E+02 
1.842E+02 I.842E+O2 1.842E+02 1.842E+02 1.842Et02 1.842E+02 1.842€+02 1.812E+02 1.842Et02 1.840€+02 1.822€+02 1.793E+02 
1.26BE+02 L.268E+O2 1.268E+02 1.268€+02 l.Z68E+02 1.268E+02 I.268€+02 I.26EE+O2 1.268Et02 1.268E+02 1.268€+02 1.268E+02 
6.592E+Ol 6.604E+OI 6.604E+Ol 6.604E+01 6.604€+01 6.604E+01 6.604E+01 6.604E+Ol 6.604E+Ol 6.604E+Ol 6.604€+01 6.604E+OL 
4.08ZE+Ol 4.082E+01 4.082E+01 4.082E+OL 4.082E+Ol 4.082E+OL 4.082€+01 4.082€+01 4.082E+01 4.082E+Ol 4.082E+OI 4.082E+Ol 
4.426E+01 4.560E+O 1 4.571Et01 4,5?2E+Ol 4.572E+Ol 4.5?2E+Ol 4.572E+01 4 -57 iE+Ol  4.572E+O1 4.572E+OL 4.572€+01 4.572E+Ol 
9.099E+0 1 9. IOOE+O 1 9.1 00E+01 9. IOOE+01 9.1 OOE+O I 9.100E+Ol 9. LOOE+OI 9.100E+01 9.1OOE+OI 9.100E+Ol 9.IOOE+O 1 9.lOOEtOl 
1.485E+02 1.497E+02 1.497E102 1.497E+02 1.497E+02 1.497E+02 1.497E+02 1.491E+02 1.497E+02 1.496E+02 1.491E+O2 1.481EtOZ 
2.946E+02 2.946E+Oi 2.946E+02 21946E+02 2.946E+02 2.946€+02 2.946E+02 2.94CE+02 2-946E+02 2.946E+02 2.946€+02 2.946E+02 
3.668E+02 3.727E+Oi 3.727E+O2 3r727E+02 31727E+02 3.727E+02 3.727E+02 3.?2?E+02 3-?27E+02 3.727E+02 3.727E+02 3.727Et02 
8.817E+02 8.850E+Oi 8.850E+02 8rB50E+02 8.850E+02 8.850E+02 8.850E+02 8.850E+O2 8-850E+02 8.850E+02 8.850E+O2 8.850E+02 
9.465E+02 9.554E*02 9.554E+O2 9.554Ei02 9.554Ei02 9.554E+02 9.554Et02 9.554€+02 9.554E+02 9*554E+02 9.554E+02 9.554E+O2 
1.223E+03 1.223E+03 1.223E+03 1.223€+03 11223E+03 1 - 2 2 3 E t 0 3  1.223E+O3 1.22E+O3 1.223E+03 1.223E+03 1.223€+03 1.223E+03 
8.739E+01 6.244E+01 4.461EtOl 1*627E+Ol 3.031E+00 3-694E-03 2.228E-13 0 . 0  0.0 0.0 0.0 0.0 
3.063€+0 I 5 .558€+0  1 7.340E+Ol 1.017E+02 1.150E+O2 1. 18OE+OZ I.L8OE+O2 l.l80E+OZ 1.180E+02 1- 18OE+02 l . l8OE+02 1. 18OE+02 
3.115E+02 3.IZOE+Oi 3.120Et02 3.12OE+02 3.120€+02 3.12OE+02 3 . 1 2 0 E t 0 2  31120E+02 3-119E+02 3.111E+O2 310278*02 2.893E+02 
1.885E+03 I.885E+O1 1.885E+O3 1.885E+03 1.885E+03 1.88SE+03 1.885E+03 1.88CE+03 1-885E+03 1-885E+03 1.885E+03 1.885E103 
9.943EC02 9.716EC02 9.494EC02 8.858E+O2 7.892E+02 4.972E+02 9.864E+Ol 9.70EE-01 9.181E-08 0 . 0  0.0 0.0 
3.379E+01 5.650E+01 7.869E+Ol 1.423E+02 2.389E+02 5.310E+02 9.295E+OZ I . 0 2 7 E + 0 3  1.028E+03 1.028El.03 L.O28E+03 1.028€+03 
1.062E+O 3 I.O62E+O2 L .062E+03 L.O62E+03 1.062E+03 1.062E+03 I .062E+O3 1 - 0 6  i E + 0 3  1 -062E+03 1.062E103 L.O62E+03 1.06 2E+03 
1.014E+03 1.014E+03 1.014E+03 l r014E+03 I.O14E+03 1.014E+03 I.O14E+03 1.014E+03 l.O14E+03 1.014E+03 I.O14E+03 1.014€+03 
1.014E+03 1.032E+O1 1.032E+03 1.032E+03 1.032E+03 1.032E+03 I .032E+03 1.032E+03 1.032E+03 1.032E+03 1.032E+03 L.O32E+03 
8.939€+02 9.343E+02 9.343E+02 9.343E+02 9.343E+02 91343E+02 9.343E+02 9.343€+02 9.343E+02 9.343E+02 9.343E+02 9.3431+02 
9.373E+D2 9.374E+02 9.374E+02 9.374E+02 9.3746+02 9.374E+02 9.374E+02 9.374E+02 9.374E+02 9.374E+02 9.374E+02 9.374E+02 
6.614E+02 6.781E+OZ 6.?81E+02 6.781E+02 6,781€+02 6.781E+02 61781E+02 6*781E+02 6.781EC02 6.781E+02 6.781E+02 €.781E+O2 
2.841E+02 I . l66E+Oi  4.785E+01 3.307E+00 3.852E-02 7.074E-10 0 . 0  0.0 0.0 0.0  0 . 0  0 .0  
5.665E+02 5*667E+Oi  5.667E+02 5.6671+02 5.667E+02 5*667E+OZ 5-667E*02 5-667EiO2 5.667E+02 5.667E+02 5.667E+02 5.667€+02 
5.609E+02 5.609E+Oi 5.609E+02 5.609E+O2 5.609E+02 5.609E+OZ 5.609E+02 5.60SE+02 5.609E+02 5.609€+02 5.609E+02 5.609€+02 
1.23OE+02 9.888€+01 7.592E+Ol 3.437E+01 9.170E+00 4.660E-02 4.327E-LO 0.0 0.0 0.0 0.0 0.0 
5.653E+01 8.643EtOl 1.094Et02 1.509E+02 Ia761E+O2 L.853E+02 11853E+02 1.853E+02 1.853E+02 1.853E+02 I * 8 5 3 E + 0 2  1.853€+02 
3.067E+02 3.067E+02 3.067E+02 3.067€+02 3,067E+02 3 -067Et02  3-0671+02 3-0671+02 3.067E+02 3.067E+02 3.067E+02 3.067€+02 
1.334€+02 I.358E+Oi 1.358E+02 1.358E+02 1.358E+02 I .358Et02 I .35BE+02 1.35eE102 I -35BEt02  1 - 3 5 8 E t O Z  1.358E102 1.358EIO2 
1.467E+02 1.467E+Oi 1.467E+02 1.467E'OZ 1.467E+O2 1.467E+02 1.467E+02 1.4671+02 1-467E+02 1.467E+02 1.467E+02 1.467E+OZ 
2.SZOE+02 2.520E+02 Z.SZOE+02 2 . 5 2 0 € + 0 2  2.520E+02 2.520EIOZ 2*520E+02 2.520E102 2.520Ei02 2.520E+02 2.520E+02 2.520€+02 
l . l40E+02 1.14OE+OZ l. l4OE+02 1.140E102 1 . 1 4 O E + O 2  1.140E+02 I. l40E+02 1.14CE+02 l.I4OE+02 1.140E+02 1.140E+02 1.140E+02 
8.721E+Ol 8.794E+01 8.794E+O1 8.?94E+OL 8.794E+Ol 8.794E+01 8.794E+O1 8.794E+01 8.794E+01 8.794E+Ol 8.?94E+01 8.794€+01 
3.090E+O 1 3.119E+01 3.1 19E+01 3.1 I 9 E i 0 1  3. I I9E+O I 3.1 19E+O 1 3.119E+Ol 3.1 I SE+O1 3.1 I9E+OI 3- 119E+OI 3.11 9E+O 1 3.1 I 9 E I O  1 
2.168E+00 41515E+OO 6.680E+00 1.222E+Ol 1.894E+Ol 2.977E+Ol 3.247E+01 3.24EE+01 3.2481+01 3.248E+01 3.248E+01 3.2488+01 
4.387E+01 4.61OE+OI 4.6LOE+Ol 4.6LOE+Ol 4.6lOE+01 4.610E+01 4.610E+01 4.61 OE+Ol 4.61OE+01 4.61OE+OI 4.610E+01 4.6IOE+Ol 
2.766E+04 2.794E104 2.795E+04 2.796Et04 2.797Et04 2.799E+04 2-799E+04 2-7991+04 2.799E+04 2.799E+04 2.?9BE+04 2.796E+04 
2.836E+04 2.836E+04 2.836€+04 2.836E+04 2.836E+04 2.836EC04 2-836E+04 2.83CE+04 2-836E+04 2.836E+04 2.8368+04 2.836El04 
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TleLE 8.19. CURIES OF F I S S I O h  PRODUCT ELEMENTS I N  BUR SPENT N E 1  
A S  A FUNCTION O F  DECAY TIME (BASIS = 1.0 HTHMl 












































~ . T O S E - O S  
2 . 7 3 1 ~ + 0 6  
I . o ~ ~ E + o ~  
3 . ~ 8 r ~ + o 6  
4.264E+02 4.031E+02 3.406E+02 
2.406E-06 Z.406E-06 2.406E-06 
9 . 7 0 4 ~ - 0 4  9 . 7 0 3 ~ - 0 5  9 . 6 9 9 ~ - 0 5  
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0 . 0  0.0 0 .0  
0.0 0.0 0.0 
0 . 0  0.0 0 . 0  
0.0 0.0 0.0 
3.382E-01 30382E-01 3.382E-01 
0.0 0.0 0.0 
7.232E+03.6.779E+O3 5.584E+03 
I . S ~ ~ E - O J  1 . 7 6 9 ~ - 0 5  1 . 7 6 8 ~ - 0 5  
6 . 2 9 0 ~ + 0 4  s . r 5 5 ~ + 0 4  5 . 3 5 6 ~ + 0 4  
Z . I ~ ~ E + O ~  4 . 1 6 9 ~ + 0 2  I . ~ O ~ E + O O  
6.939E+04 5.767E+04 5 * 3 5 7 E + M  
4.905E+04 9*581E+02 4.122E-01 
0.0 0.0 0.0 
1.114E+01 1.114E+01 1.114E+01 
2.243E+OS l . l l B E + 0 5  1.421E+04 
2.241E+O5 1 .118€+05 1*421E+04 
1.147E+03 4.165E+02 1.993E+01 
2.198E-02 1.315E-04 4.084E--11 
4.221E+02 7.269E+Ol 1.865E+OO 
8.801E+03 6.843E+O3 3.230E+03 
4.303E+O3 11878EtO3 7.882E+OZ 
2.644E-02 2.6441-02 2-6441-02 
1.371E-05 7.871E-15 0.0 
1.654E+05 1.404E+05 9.815E+O4 
7.999E.04 7.816E+OI 7-293E+04 
3.502E-03 1.022E-IO 9-336E-11 
3.726E+05 1.527E+05 I.O56€+04 
3.766E+05 1.545E+05 l.O68E+O4 
9 . 4 7 8 ~ - 0 2  9 . 4 r 8 ~ - 0 2  9 . 0 7 8 ~ - 0 2  
4.498E+Ol ~ . B P O E + O L  3 . 3 7 2 ~ + 0 1  
5.236E-05 I . ~ o ~ E - o ~  i . 2 5 9 ~ - 0 9  
9 . 1 7 6 ~ + 0 4  ~ . O ~ L E + O ~  3 . i a r ~ + o 4  
1 . 6 1 5 ~ + 0  I ~ . ~ W E + O O  2.460~--01 
I . ~ Z ~ E - O S  1 . 7 2 2 ~ - 0 3  i . n 9 ~ - 0 3  
4 . 2 4 5 ~ - 0 3  r . s n ~ - 0 4  ~ . L ~ o E - o ~  
i . r 7 3 ~ + 0 6  9 . 6 4 1 ~ + 0 5  3 . 7 8 i ~ + o s  
3.219E+02 3.194E+02 3.121E+02 
1.203E+04 L.O86E+04 8.03OE+O3 
2.001E+01 6.033E-01 1.654E-05 
0.0 0.0 0.0 
3.289E-13 6.609E-25 0.0 
2.573E+02 8.372E+Ol 1.646EC00 2.192E-05 I -892E-22 0.0  0.0 0.0 
2.406E-06 2.406E-06 2.406E-06 2.406E-06 2-405E-06 2.396E-06 2.304E-06 2.159E-06 
9.694E-05 9.670E-05 9.589E-05 9.359E-05 8-599E-05 2.895E-05 5.404E-LO 7.lOOE--18 
0.0 0.0 0 .0  0.0 0.0 0 .0  0.0 0.0 
0.0 0.0 0 .O 0.0 0.0 0.0 0 .0  0 . 0  
0.0 0.0 0 . 0  0.0 0 .0  0.0 0 .0  0.0 
0 .o 0.0 0 .0  0.0 0 . 0  0 .0  0.0 0.0 
0 .0  0.0 0 .0  0.0 0.0 0 .0  0.0 0.0 
0 .0  0.0 0 .O 0 . 0  0 . 0  0 .0  0 . 0  0.0 
0.0 0 .0  0.0 0.0 0 . 0  0.0 0.0 0.0 
3.382E-01 3.38lE-01 3.378E-01 363711-01 3.346E-01 3.040E-01 1.163E-01 2.3485-02 
0.0 0.0 0.0 0.0 0 . 0  0.0 0.0 0.0 
4.042E+03 1.109E+03 1.200E+Ol 219408-05 3.6658-07 3.5581-07 2.6438-07 1.61 LE-07 
i . r 6 8 ~ - 0 5  i . 7 6 8 ~ - 0 5  i . r 6 8 ~ - 0 5  L . ~ ~ B E - O S  i . 7 6 8 ~ - 0 5  1.r6ex-05 i . r 6 8 ~ - 0 5  i . r 6 8 ~ - 0 5  
4 . 7 5 5 ~ + 0 4  2.9541+04 ~ . s ~ z E + o ~  4.r8~~+01 2 . 7 7 8 ~ - 0 6  0.0 0.0 0.0 
4 . 7 5 6 ~ + 0 4  Z . ~ ~ S E + O Q  S . S ~ ~ E + O J  * . 7 8 5 ~ + 0 1  2 . 7 7 9 ~ - 0 6  0.0 0.0 0.0 
1.504E+00 1.504E+00 1.503E+00 1.503E+00 I.503E+00 1.497E+00 1.437E+00 1.343E+00 
6.358E-01 1.142E+OO 1.420E+00 1.428E+00 1.428E+00 1.422E*00 1.365Et00 1.275E+QO 
I . l14E+Ol  I . I14E+Ol l . I13E+Ol  1.113E+01 l ~ l l O E + O l  l.O7OE+Ol 8 . 0 4 4 E t 0 0  4.937E+00 
0.0 0.0 0.0 0 .0  0.0 0.0 0.0 0.0 
4.5661+02 4.861E-04 6.050E-25 0.0 0.0 0.0 0.0 0.0 
4.566E+02 4.86lE-04 6.050E-25 0 . 0  0.0 0.0 0.0 0.0 
9 . 4 7 8 ~ - 0 2  9 . *78~-02  9 . 4 7 8 ~ - 0 2  9 . 4 7 r ~ - o z  9 . 4 7 7 ~ - 0 2  9 . 4 6 8 ~ - 0 2  9 . 3 7 7 ~ - 0 2  9 . 2 2 8 ~ - 0 2  
1.261E-01 2.328E-05 1 -589E-05 5.334E-06 1.169E-07 5.445E-29 0.0 0.0 
2.659E+01 1.028E+01 3.695E-01 2.760E-05 9.93TE-20 0 . 0  0.0 0.0 
1.238E-11 1-2381-1 1 1 -238E- 11 1 238E-1 I 1 -238E- 1 1 1 - 238E-11 1 0 23 BE- 1 1 1.23 BE-I 1 
7.81 4E;Ol 7.3948-01 6 -679E-01 6.264E-01 6.2OTE-01 5.832E-01 3.125E-0 1 1. IO 5E-0 1 
9.249E+02 6.915E+00 7.120E-01 7.llOE-01 7.076E-01 6.648E-01 3.563E-01 1.260E-01 
2.255E+02 1.513E+00 3.735E-08 1.426E-12 1.426E-I2 1.426E-12 1.426E-12 1.426E-12 
20614E-02 2-6448-02 2.644E-02 2-6441-02 2.644E-02 2.643E-02 2.632E-02 Z.615E-02 
0.0 0.0 0 .0  0.0 0.0 0.0 0.0 0.0 
7.260E+04 4.327E+04 8.584E+03 8.484E+Ol 3-5931-01 3.583E-01 3.487E-01 3.333E-01 
~ .~P IE+o*  * . 0 9 3 ~ + 0 4  ~ . I P L E + O ~  I.P~ZE+OI 7 . 5 5 8 ~ - 0 6  0.0 0.0 0.0 
9.336E-11 9.336E-11 9.336E-11 9.336E-11 9.3368- I 1  9.336E-11 9.336E-11 9.33 6E-11 
1.229€+02 2.476E-05 2.250E-05 2.250E-05 2.250E-05 2.250E-05 2.250E-05 2.25OE-05 
1.263E-09 1.263E-09 1-263E-09 1.263E-09 1.263E-09 1.262.E-09 1.263E-09 1.263E-09 
3.0031+02 2.575E+02 1.502E+O2 3.218E+OL 1.466E-01 4.213E-06 4.213E-06 4.213E-06 
1 -31 8E-03 1.549E- 12 5.164E-13 5.178E-13 5 -1  TBE-13 5.178E- 13 5.1 78E-13 5.17 8E- 13 
1.244E+02 2.2851-06 0.0  0.0 0.0 0.0 0.0 0.0 
8 . 5 0 5 ~ + 0 3  4 . 3 2 2 ~ + 0 1  ~ . o I ~ E - o ~  0 . 0  0.0 0.0 0.0 0.0 
4.930E+03 8.083E+OZ 2.6171+00 1.746E-06 4.780E-22 0.0 0.0 0.0 
4.12lE-13 0.0  0 .O 0.0 0.0 0.0 0.0 0.0 
0 .0  0.0 0 .0  0 .0 0 . 0  0.0 0.0 0.0 
1 . l l 4E-03  1.694E-03 1 -627E-03 1.449E-03 9.6711-04 5.3451-06 1.417E-28 0.0 
0.0 0.0 0.0  0 .0  0 . 0  0.0 0.0 0.0 
1.146E-05 8.386E-09 8.879E-20 0 . 0  0.0 0.0 0.0 0.0 
2.531E+05 1.456E+05 2.805E+OO 3.08SE+02 1.632E+Ol 1.573E+Ol I.21OE+Ol 8.267E+00 
SE 1 9  
KR 85  
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TABLE 0.20. CURIES O F  PRlNCIFAL F ISSION PRODUCT NUCLlOES I N  BYR SPENT FUEL 
AS A FUNCTION OF DECAY *!YE (BAS15 = 1.0 YTHMl 











1. I WE+O 1 1.114E+Ol 
1+143EW6 1.864€+03 
4.4256+05 2.225E+05 



















8.12IE+06 l . l 66E+06  
I . 5 0 3 ~ * 0 0  I .SOQE+OO 
4.031E+02 3.406E+02 2.573E+O2 81372E+01 
3.382E-01 3.382E-01 3.382E-01 3.38lE-01 
6.779E+O3 5.584E+03 4.042€+03 1.109E+03 
2.651E+01 7.7881-06 1.OllE-16 0.0  
5.7521+04 5.356E+04 4.755E+04 2.9548+04 
5.753E+04 5.351E+04 4.756E+O4 2.9558+04 
1.383E+02 3.183E-W L.278E-13 0.0 
1 .SO4E+OO 1. S O K + O O  1.504E+00 1.504€+00 
2.366E-01 4.056E-01 6.357E-01 I . l 42E+00  
4.154E+02 2.904E-03 7 . b 2 3 E - 1 2  0.0 
9.548E+O2 6.447E-03 1.6b8E-11 0.0 
1.1 14E+Ol  I .  114E+OI 1.1 14E+Ol 1. I14E+01 
2.980E+00 1.195E-08 1.209E-22 0.0 
1.118E+05 1.421E+O4 4.566E+02 4.861E-04 
1.118E+OS 1.421E+O4 4.566E+02 4.861E-04 
9.478E-02 9.478E-02 9.478E-02 9.4788-02 
6.842E+03 3.230E+03 9.241E+02 6.202E+00 
1.669E+03 7.8806+02 2.255E+02 1.513E+00 
6.2SOE-01 6.ZSOE-01 6.25OE-01 b.249E-01 
8.15OE-02 8.750E-02 8.750E-02 8.7-E-02 
6.25OE-01 6.250E-01 6.250E-01 6.2498-01 
2.644E-02 2.644s-02 '2.6b4E-02 2.6448-02 
5.775E+O4 2.107E+O4 3.923E+03 4-782E+00 
3.594E-01 3.594E-01 3.594E-01 3.594E-01 
8.262E+O 4 1.109E+04 6.868E+04 4*326E+04 
7.8161+04 7r293E+Ob 6.497E+01 *rO93E+O4 
1.527E+05 1.056E+OI I.229E+O2 2.258E-06 
1.521E+05 1.056E+W 1.229E+02 2.2588-06 
l.B33E+03 1.267E+02 1.47SE+00 2.7098-08 
7.041E104 3.181E+O4 8.505E+03 4-322E+Ol 
3.194E+02 3.121E+02 3.0031+02 2.5758+02 
6.9b6E+OJa 5.4708+03 3-655E+03 7-293E+02 
3.887E+03 2.556E+03 1.271E+03 7.7628+01 





5.582E +O 3 















6 -246E-0 1 
2.644E-02 
2.884E-IO 
2.192E-05 1 -892E-22 0 .0  
3.37lE-01 3.346E-01 3.04OE-01 
2.903E-05 6.400E-25 0.0 
0.0 0.0 0.0 
4.784E+OL 2.778E-Ob 0.0 
4.185E+O1 2.779E-06 0.0 
0.0 0.0 0.0 
1.503E+00 1.503E+00 1.497E+00 
1.428E+00 1.428E+00 1*422E+00 
0.0 0.0 0.0 
0.0 0 . 0  0.0 
l.lllE+Ol I.LlOE+Ol 1.078E+01 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
9.47lE-02 9.477E-02 9.46 BE-02 
0.0 0 .O 0.0 
0.0 0.0 0.0 
6.237E-01 6.207E-01 5-032E-01 
8.732E-02 8.690E-02 8.164E-02 
6.23lE-01 6.207E-01 5.832E-01 
2.644E-02 2.644E-02 2.643E-02 



















3.1 25E-0 1 
4.3 75E-0 2 
3 - 1  25E-0 1 
2.632E-02 
0.0 
3.594E-01 3.5931-01 3.593E-01 31583E-01 3.*811-01 
8.584E*03 01448E*01 I.99OE-06 0 .0  0.0 
8 .12 IE+03  7.992E+OL 7.558E-06 0.0 0.0 
0 .O 0.0 0 .0  0.0 0.0 
0 . 0  0.0 0.0 0 .0  0.0 
0 .0  0.0 0.0 0.0 0.0 
4 S O  I 3E-01 0 . 0  0 .0  0.0 0.0 
1.502€+02 3.218E+OI I .4b6E-01 0.0 0.0 
2.573Et00 2.569E-07 0.0 0.0 0.0 
4.374E-03 3.166E-IS 0 . 0  0.0 0.0 
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TABLE 0.21. WATT5 OF FISSION PRODUCT ELEMENTS I N  0WR SPENT FUEL 
A S  A FUNCTION O F  DECAY TINE (BASIS 5 1.0 MTHN) 
OISCHARGE I - O Y R  2.0YR 5 . O V R  L O - O Y R  30.OY9 100.OYR 3 0 0 . O Y R  1.OKY 1 0 . 0 K V  1 0 0 . O K Y  2 5 0 . O K V  
1.518E-02 I -435E-02  1.357E-02 1.147E-02 8.6621-03 2-819E-03 5.541E-05 7.381E-10 6.310E-27 
2.889E-09 2.889E-09 2.8891-09 2.889E-09 2-8991-09 2.888E-09 218881-09 2.888E-09 2.887E-09 
2.B46E-08 2.846E-08 2.845E-08 2.844E-08 2-8b3E-08 2-8361-08 2.8128-08 2.7451-08 2.522E-08 
6.536E-02 0.0 0.0 0.0 0.0  0.0 0 .O 0.0 0.0 
I .247E+OO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
9.119€+00 0.0  0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5.369E+01 0.0  0.0 0.0 0 .O 0.0 0.0 0.0 0.0 
3.420E+OZ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1.267E+03 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5.389€+03 0.0 0.0 0.0 0.0 0 . 0  0 .O 0.0 0.0 
1.113E+04 8.42OE-05 8.42OE-05 8.419E-05 8.419E-05 8.417E-05 8.b11E-05 813938-05 8.33OE-OS 
3.14OE+04 0 . 0  0.0 0.0 0 . 0  0 . 0  0.0 0.0 0.0 
4.225E104 l.O83E+OI L.O16E+OI 8.365E+00 6.054E+OO I.661E+00 1.797E-02 4.379E-08 3.042E-LO 
8.572E+04 7.149E-06 1.479E-08 1.478E-08 ?.478E-08 1.478E-08 1.478E-08 1.478E-08 I.478E-08 
7.736E+04' 8.217E+OL 6.6858+01 6.216E+O1 5.518E+O1 3.428E+01 6.479€+00 5.552E-02 3.225E-09 
1.247E+05 3.641E+02 3.194E+02 2.969E+02 2.636E+O2 1.638E+02 3.094E+OI 2.6521-01 1.540E-08 
6.412EW4 I . l 00E+02  2.104E+00 11894E-04 1.747E-04 1.747E-04 1.747E-04 1.747E-04 I .746E-04 
l137SE+05 2.347E+02 4.584E+00 I.04lE-04 I -139E-04 2.036E-04 2.529E-04 2.543E-04 2.542E-04 
SS994E+04 0.0  0.0 0.0 0.0  0.0 0 .0  0.0 0.0 
8.522E+04 5.5851-03 5.58SE-03 5.5851-03 5.585E-03 5.585E-03 5.583E-03 5.5808-03 5.5671-03 
1.975E+04 1.946E+OI 6.66OE+OO 8.450E-01 2.7lSE-02 2-890E-08 3.597E-29 0 . 0  0.0 
2.350E+04 2.134E+03 1.073E+O3 1.363E+02 4.379E+00 4-662E-06 5.803E-27 0.0  0.0 
2.182E+03 5.618E-06 5.618E-06 5.618E-06 5-6181-06 5.618E-06 5.618E-06 5-6181-06 5.617E-06 
2.999E+03 1.901E+01 6.902E+00 3-303E-01 2.089E-03 2.151E-07 1 -468E-07 4.9271-08 I .080E-09 
1.244E+O3 8.432E-02 6.551E-02 5.676E-02 4.476E-02 I.731E-02 6.220E-04 4.646E-08 I1673E-22 
5.301E+O3 6.490E-05 3.8901-01 1.021E-13 1.776E-14 1.776E-14 1.776E--14 1.776E--14 I -776E-14 
1.245E+04 1.165E+00 1.715E-01 2.033E-03 1.085E-03 1.009E-03 8.659E-Ob 71833E-04 7.741E-04 
4.952E+04 2. 764E+O 1 2. I4OE+O 1 1.01 1E+01 2.899E+OO 2.896E-02 9 -568E-03 9.55SE-03 9.509E-03 
5.205E+04 3.8798+00 1.600E+00 6.625E-01 1.895E-01 I.272E-03 3.139E-11 2.133E-16 2.133E-16 
I .21OE+05 1.223E-05 1.223E-05 1.223E-05 1 -223E-05 1.223E-05 11223E-OS 11223E-05 1.223E-OS 
5.752E+04 1.319E-08 7.572E-I8 0 . 0  0.0 0.0 0.0 0.0 0.0 
1.047E+05 9.161E+02 6.792E+02 2.997E+02 I . I 59E+02  4.790E+OL 9.4951+00 9.3571-02 1.199E-Ob 
6.179€+04 3.141E+02 3.0691+02 2.863E+02 2.551E+02 I.607E+02 3.189E+Ol 3.138E-01 2.968E-08 
1.076E+O 5 5.871 E-05 3.093E-13 1.608E-13 1.608E-13 1.608E- I 3  1. OOBE- 13 1.608E- 13 1. LOBE- I 3  
2.5'?7E+04 2*475E+O2 I .013E+02 7.001E+00 8.153E-02 1.497E-09 0 - 0  0.0 0.0 
3.887E+04 2.7371+03 I . I23E+O3 7.763€+01 9.040E-01 1.66OE-08 0 . 0  0.0 0 .O 
5.309E+03 1.263E-07 1.447E-17 0.0 0.0 0.0  0.0 0.0 0.0 
6.158E+O3 3.362E+OL 2.526E+Ol I . l43E+OI  3.050E+00 1.550E-02 I -439E-LO 0.0 0.0 
1.036E+03 3.774E-02 3.745E-02 3.66OE-02 3.S2lE-02 3.019E-02 1.761E-02 3.773E-03 1 -724E-05 
1.585E+03 7.084E+01 6.518E+Ol 5.082E+01 3.365E+01 6.590E+O0 2.332E-02 1.359E-08 3.624E-24 
2.576E+Ol 1.3928-02 4.890E-03 2.120E-04 1 -13bE-06 7.033E-15 617281-15 6.746E-15 6.746E-I5 
1.400E+OL 1.63OE-01 4.914E-03 1.347E-07 3.356E-15 0.0 0.0 0.0 0.0 
1.719E+00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
4.070E-01 I.908E-05 I -907E-05 1.904E-05 1.898E-05 1.877E-05 1.802E-05 1.606E-05 1.0728-05 
2.763E-03 6.629E-16 1.332E-27 0.0 0.0 0.0 0.0 0.0 0.0 
5.659E-05 7.885E-06 1.126E-06 1.378E-08 117788-09 1.300E-12 1.377E-23 0.0 0.0 
1.427E+O6 7.3261+03 3.814E+O3 1.249E+03 ?.411E+02 4.15OE+O2 7.888E+01 7.4B3E-01 1.653E-02 
0.0 0.0 0.0 
2.876E-09 2.766E-0 9 2.59 2E-09 
8.4881-09 I ,585E-13 2.082E-21 
0.0 0.0 0.0 
0.0 0 .0  0.0 
0 .0  0.0 0.0 
0.0 0 .0  0 . 0  
0 .0  0 . 0  0.0 
0 .0  0 .0  0.0 
0.0 0.0 0.0 
7-568E-05 2.897E-05 5.845E-06 
0.0 0.0 0.0 
2.953E--10 2.193E-IO I.337E-IO 
1.478E-08 1.478E-08 1.478E-08 
0.0 0.0 0.0 
0.0 0.0 0.0 
1-739E-04 1.6691-04 I .56OE-04 
2.52 BE- 04 2.4 1 9E- 0 4 2.2 6 OE -04 
0.0 0.0 0.0 
5.4 06E- 03 4.0 3bE- 03 2.47 4E- 03 
0.0 0.0 0.0 
0.0 0.0 0.0 
5.612E-06 5.558E-06 5.470E-06 
5.029E-31 0.0 0.0 
0.0 0.0 0.0 
1.776E-14 1.776E-14 1.776E-14 
71273E-04 3.898E-04 1.378E-04 
8.934E-03 4.788E-03 1.693E-03 
2.1 33E-16 2.133E-16 2.133E-I 6 
1.223E-05 1.218E-05 1.210E-05 
0.0 0.0 0.0 
1.196E-04 1.164E-04 I.112E-04 
0.0 0.0 0.0 
1.608E-13 1.608E-I3 1.608E-13 
0.0 0.0 0.0 
0.0 0.0 0.0 
0 .0  0.0 0.0 
0.0 0.0 0.0 
5.769E-08 5.769E-08 5.769E-08 
0.0 0.0 0.0 
6.746E-15 617461-15 6.746E-IS 
0.0 0.0 0.0 
0.0 0.0 0.0 
5.92lE-08 1.569E-30 0.0 ~~~ . .  
0.0 0 . 0  0.0 
0 .0  0.0 0.0 
1.571 E- 02 9.783E-03 4.82 3E-03 
Q 
101 
SE 7 9  
KR 8 5  
SR 89 
S R  90 
Y 90 
Y 91 
















c s i m  









TAPLE 8.22. WATTS OF PRINCIPAL FISSION PRODUCT NUCLIDES I N  BUR SPENT FUEL 
AS A FUNCTION O F  DECAY TIME I B A S l S  = 1.0 MTHM) 






1 .?46E-O4 1.747E-04 
1.927E-05 3.089E-OS 
5.5OOE+O3 2.34SE+02 
2.631E+01 1.323E+0 I 
4.608E+01 2.134E+O3 
5.618E-06 5.618E-06 
3.499E+0 1 :2.?4?E+O I 
r .ooi ~ + o  1 6 . 8 3 7 ~ + 0  I 
5 . 7 ~ ~ + 0 3  I.IOOE+O~ 
5 . 5 6 1 ~ - 0 3  5. ~ B S E - O ~  
5 . 2 0 6 ~ + 0 1  I .  B ~ O E + O I  
r . 7 9 5 ~ - 0 1  r. 7951-04 
i . 4 1 8 ~ + 0 i  I . ~ I ~ E - o ~  
4.835E+00 7.958E-03 
1.213E-05 1.223E-05 
l . l 5 l E + 0 3  &226E+02 
9.571E+OI 9.3521+01 
3.221E+O2 3- 14 lE+02  
6.014E+02 2.468E+02 
6.7WE+03 2.7358+03 
4.092 E+O 1 3.289E+O 1 
3.742E-02 3.7741-02 
3.?39€+00 3.251E+00 
I . L ~ ~ E - O ~  L . L ~ ~ E - O ~  
~ . ~ ~ I E + o I  6 . 7 s 4 ~ + o i  
3.032~+04 r . ~ i i ~ + 0 3  
8.42OE-05 8.419E-05 8.*19E-O5 8.417E-05 8.41 IE-05 8.393E-05 8.3308-05 7.568E-05 2.897E-05 
1.01bE+01 B.365E+00 6.054E+00 1.661E+00 1.797E-02 4.348E-08 9.586E-28 0.0 0.0 
9.166E-02 2.692E-08 3.494E--19 0.0 0.0 0.0 0.0 0.0 0.0 
6.676E+Ol 6.21bE+Ol 5.5181+01 3.428E+OI 61479WOO 5.552E-02 3.225E-09 0.0  0.0 
3 . ~ 8 9 ~ + 0 2  . 9 6 9 ~ + 0 2  2 . 6 3 6 ~ + 0 2  L . ~ ~ B E + O P  ~ . o ~ ~ E + o L  2 . 6 5 2 ~ - 0 1  I . ~ ~ O E - O B  0.0  0.0 
4.96SE-01 I .143E-06 4.589E-16 0.0 0.0 0.0 0.0  0.0 0.0 
1.747E-04 I .?4?E-04 1 -747E-04 I .?47E-04 1 -747E-04 1.7471-04 1 -746E-04 I -739E-04 1.669E-04 
4.193E-OS 7.18bE-05 1.126E-04 2.024E-04 2.5lbE-04 2.531E-04 2.5301-04 2.519E-04 2.419E-04 
2.104E+00 1.471E-05 3.760E-14 0.0 0.0 0.0 0 . 0  0.0 0.0 
4.580E+00 3.0921-05 7.905E-14 0.0 0.0 0.0 0.0 0.0 0.0 
5 . 5 8 5 ~ - 0 3  5 . 5 8 5 ~ - 0 3  5 . 5 8 5 ~ - 0 3  ~ . S B ~ E - O J  5 . 5 8 ~ - 0 3  5 . 5 8 0 ~ - 0 3  5 . 5 6 r ~ - o 3  S . I O ~ E - O ~  4 . 0 3 4 ~ - 0 3  
6.650E+00 8.450E-01 2.715E-02 2.890E-08 3+597E-29 0 . 0  0 .O 0.0 0.0 
1.0?3E+03 1.363E+02 4.3?9E+00 4.b62E-Ob 5.803E-27 0.0 0.0 0.0 0.0 
5.6lBE-Ob 9.6181-06 5.618E-06 5.618E-06 5.618E-06 5-6188-06 5.617E-06 5.6128-06 5.558E-06 
6&63E+OO 3.9851-01 2.0771-03 3.29lE-12 0.0  0.0 0.0 0.0 0.0 
Z . I~~E+OI  I.OIOE+OI ~ . B B ~ E + O O  1 . 9 3 9 ~ - 0 2  * . ~ ~ E - L o  0.0 0 -0 0.0 0.0 
r . 7 9 5 ~ - 0 4  7 . 7 9 5 ~ - 0 4  7.794~-04 7 . 7 9 3 ~ - 0 4  r . r 9 0 ~ - 0 4  7 . 7 7 9 ~ - 0 4  r . r 4 i ~ - 0 4  T . z ~ ~ E - o ~  3 . 8 9 8 ~ - 0 4  
1.61TE-03 1-617E-03 1.617E-03 1.61bE-03 1.616E-03 1.613E-03 1-606E-03 1.5081-03 8.084E-04 
7 . 9 5 8 ~ - 0 3  7 . 9 5 8 ~ - 0 3  ? . 9 5 7 ~ - 0 3  ? . ~ s ~ E - o J  r . 9 5 3 ~ - 0 3  r . 9 4 2 ~ - 0 3  r . 9 0 3 ~ - 0 3  7.4255-03 3 . 9 7 9 ~ - 0 3  
1.223E-05 1-2238-05 1.223E-05 1.2931-05 1.223E-05 1.223E-05 1.223E-05 1.223E-05 1.218E-05 
5.8?8E+02 2.144E+O2 3.993E+Ol 4.867E-02 2-9368-12 0.0  0.0 0.0 0.0 
1.199E-04 1.199E-04 1.199E-04 1-199E-04 1.199E-04 1.199E-04 I.199E-04 1.196E-04 I .164E-04 
~ . I ~ ~ E + o L  e .527~+01 r . 5 9 6 ~ + 0 1  4 . 7 8 5 ~ + o i  9 . 4 9 5 ~ + 0 0  ~ . ~ ~ s E - o P  8 . 8 3 8 ~ - 0 9  0.0 0.0 
'3.069E+02 2.863E+02 20551E+O2 I.bO?E+02 3.189E+01 3.138E-01 2.968E-08 0.0 0.0 
L . O L ~ E + O ~  r.ooiE+oo 8 . 1 5 3 ~ - 0 2  i . 4 9 7 ~ - 0 9  0 . 0  0.0 0 .O 0.0 0.0 
1 . 1 2 2 ~ + 0 3  r . r 5 9 ~ + 0 1  ~ . o ~ ~ E - o I  i.659~-08 0 . 0  0.0 0.0 0.0 0.0 
2.525E+Ol 1.143E+01 3.050E+00 1.550E-02 1.439E-10 0.0 0.0 0.0 0.0 
3.7&5~--02 3.660.5-02 ~ . ~ ~ L E - o z  3 . 0 1 9 ~ - 0 2  I . 7 6 1 ~ - 0 2  3.7738-03 I . T I P E - O ~  0.0 0.0 
6.231E+Ol 4.8931+01 3.270E+Ol 6.523E+00 2.301E-02 2.298E-09 0.0 0.0 0.0 
2.827E+00 1.859E+00 9.241E-01 5.645E-02 3.18lE-06 2.303E-18 0.0 0.0 0.0 





























2 . * 7 6 ~ - 0 3  
5.47 O E - O ~  
i.378~-04 




TAeLE 8.23. PHOTONS FROM FISSION PRODUCTS I N  B Y R  SPENT FUEL 
AS A FUNCTION O F  DECAY TIME (BASIS = 1.0 M T H M l  
I 8  GROUP PHOTON PELEASE RATES. PHOTONS/SECONO 

























3.294E+ 1 7 
3 .359E+ 1 7 
2.459E+17 
2*620E+17 





I .475E+I 7 
7.384E+16 
3.225E+16 
I .705E+I 6 
8.445E+ I 5 
6-  192E+I 3 
1.303E+LO 




4.503E+ I C 
3.158E+1 L 
3 -621 E+ 1 I 
2.752E+IE 
I .472E+L L 










2.OYR 5.OYR 1 0 . O I R  30.OYR 
1.145E+16 3-924E+15 2.708E+15 1.662E+LS 
2-S88E+IS 8.920E+14 5.894E+14 3.443E+14 
2.535E+15 8.385€+14 5.727E+14 3.291E+14 
2.361E+15 7.744E+l4 5.338E+I 4 3.209E+14 
1.626E+15 4.987E+14 3.303E+14 1.933E+14 
1.754E+L 5 4.426E+14 2.664E+14 I .355E+14 
I .421E+IS  4.271E+14 2.809E+14 1.663E+14 
7.754E+14 2.282E+l4 I .30 lE+14 7.156E+13 
7.579E+L S 4.106E+LS 2.754E+15 1.599E+IS 
2.242E+IS 8.203E+14 2.113E+14 2.450E+13 
4.262E+14 I .760E+l4  81637Ei13 1.805E+13 
3.179E+l3 6-714E+l2  2.699E+12 7 .225E+l l  
4.907E+13 3.744E+12 5.948E+10 3.259E+07 
9.28OE+ll 1 .157E+l l  3.662E+09 3.866E+03 
1.163E+II L-477E+10 4.746E+08 S.OSPE+OZ 
4.844E-05 5.027E-05 5.138E-05 5.178E-05 
3.143E-06 3.262E-06 3.334E-06 3.360E-06 
1.987E-07 2.063E-07 2.108E-07 2.1251-07 



















3 0 0 . O Y P  I-OKY IO.0KY 100.0KY 250.0KY 
2.79CE+12 5.894E+10 5.713E+IO 4.289E+lO 2.831E+LO 
5.832E+LL 1.818E+lO 1.732E+l0 1.093E+1 0 S.S39E+09 
5 .640E+l l  5.176E+09 4.988E+09.3.505E+09 2.057E+09 
5-30eE+11 8.053E+09 7.678Et09 41921E+09 2.491E+09 
3.272E+LI I .324E+lO 1-248E+LO 61982E+09 2.742E+04 
2.03EE+Il  1.113E+09 1.061E+09 6.705E+08 3.31 5E+08 
2.68OE+lL 1.272E+09 1.164E+09 6.479E+08 2.516E+OB 
1.40CE+Il Z.S18E+10 2.365E+l0 1.267E+10 4.481E+09 
3 . 1 6 l E i I 2  5.590E+10 5.251E+10 2.814E+IO 5.950E109 
2.150E+IO 2.856E+09 2.634E+09 1.409E+09 41980E+08 
6.82CE+09 6-801Ei08 6.380E+08 3.419E+08 1.209E+08 
4.797E+08 2.898EC04 2.720E+04 1.458E+04 5.154E103 
5.274E+04 3.535E-03 4.714E-04 4.714E-04 4.714E-04 
2.36 2E-04 2.362E-04 2.362E-04 2.362E-0 4 2.36 ZE-04 
1.735E-04 1.739E-04 1.739E-04 1.739Z-04 1.739E-04 
3.36 OE-06 3.360E-06 3.360E-06 3.36OE-0 6 3.360E-06 
2.12LE-07 2.125E-07 2.12SE-07 21125E-07 2.125E-07 
S . L ~ E E - O S  5.178E-05 5.178E-05 5 . 1 7 8 ~ - 0 s  5 1 7 8 E - 0 5  
6.173E+18 6.384E+Le 3.4B4E+16 1.314E+16 8.506E+15 4.866E+15 9.245E+14 8 .604E+l2  1.906E+ll  1.813E+LI I . l 3 l E + l  1 5.678E110 
2.497E+18 1 . 4 7 8 E l l e  8.4008+15 3*736E+15 2*158E+15 I . I 5 6 E + l S  2.151E114 2.12CE+l2 4.841E+l0 4.547E+LO 2.471E+IO S.091E109 
18 GROUP SPECIFIC ENERGY RELEASE RATES. MEV/WATT-SEC 
BASIS= ONE METRIC TON O F  I N I T I A L  HEAVY METAL(MT1HM) 
EUEAN 
1.500E-02 
2 . S O O E - 0 2  











2.750E +O 0 
3.500E+00 
5 .000E+00  
7.000E+OO 
I . 1 0 0 E + O l  
TOTAL 
GAM POI  
2.343E+LO 3.247E+08 1.717E+08 5.887E+07 
1.016E+10 1.206E+Oe 6.470E+07 2.230E+07 
I.ZE.E+IO I.ESIE+OE 9 . s o 6 ~ t o 7  3 . 1 4 4 ~ + 0 7  
I.PJIE+LO ~ . 5 8 9 ~ + o e  1 . 3 5 8 ~ + 0 8  4 . 4 5 3 ~ + 0 7  
P.O~IE+IO ~ . 6 8 4 ~ + o e  1 . 3 8 2 ~ + 0 8  4 . 2 3 9 ~ + 0 7  
~ . Z T ~ E + I O  4 . 5 2 7 ~ + 0 e  2 . 1 9 2 ~ + 0 8  5 . 5 3 3 ~ + 0 7  
I.SSLE+II S . S I ~ E + O ~  2 . 9 0 8 ~ + 0 8  8 . 5 5 6 ~ + 0 7  
1 .264E+l l  6.191E+Oe 3.196E+08 9.610E+07 
3.886E+1 I 6.109E+OS 4.358EC09 2.361€+09 
6.026E+I I 4.675E+OS I .905E+09 6.973€+08 
2 .582E+l l  1.104E+Oe 5.563E+07 1.175E+07 
I .661E+ 1 I 2.630E+O E 1.1 04E+08 8.424E+06 
5.967E+10 8.093E+OE 4.069E+05 5.171E+04 
4.222E+IO 2.371E-IO 2.422E-IO 2.513E-10 
4.335E+08 2.1-E-1 I 2.200E-I1 2.283E-11 
1.433E+05 2.141 E - I  2 2+186E-12 2. PIPE-12 
~ . ~ O O E + L I  8 . 3 8 8 ~ + 0 e  5.328~+08 ~ . Z O O E + O ~  
e . a 7 0 ~ + 1 0  ~ . I P ~ E + O C  Z . S S ~ E + O ~  3 . 1 8 2 ~ + 0 s  
4.121E+07 
1.474E+07 
















2.493E+07 4.70BE+O6 4.194E+04 8.840E+02 
1.214E+07 2*317E+06 2-11 E E C 0 4  I .941E+02 
1.845E+07 3 469E+06 3.05 2E+04 4.630E+ 02 
1.643E+07 3.086E+O6 2*781E+04 l.l2SE+03 
1.694E+07 2.935E+06 2.54 4E+04 1.391E+O2 
3.742E+07 6*974E+06 6.0311+04 2.86lE+02 
2.684E+07 5.046E+06 5.27 1E+04 9.442E+03 
9.197E+08 1.820E+08 I .8leE+Ob 3.214E+04 
2.083€+07 1.886E+06 1.827E+04 2.428E+03 
2.256E+07 9-603E+05 8.532E+03 8.502E+02 
1 -264Ei06  1.006E+OS 8.394E+02 5.071E-02 
7.334E+0 I 1-38 5E+OI 1-18 iE-01 7 -953E-09 
1.063E-02 6 -495E-10 6.49 CE-I 0 6.495E-10 
1.768E-03 6.088E-IO 6.08eE-10 6.088E-10 
2.589E--10 2-5891-10 2 .58SE- IO  2.589E-LO 
2.352E-11 2 -35 ZE-11 2 - 3 5  2E- I 1  2.35 2E- I I 
2-337E- 12 2.337E- I2 2.33 iE- I2 2.337E- 12 
8 . 6 0 7 ~ + 0 6  1 . 6 2 4 ~ + 0 6  I . ~ s ~ E + o ~  ~ . S ~ S E + O Z  
8.5691+02 6.433E+02 
4.331E+02 2.731E+02 
1. B7OE+O2 1 - 3 1  4E+O 2 
4.415E+02 2.829E+02 








1.061 E-09 1. O b  IE-09 
6-49SE-10 6.495E-I 0 
6.088E-10 6.088E--10 
2.352E-I1 2.352E-1 I 
2.337E-I2 2.337E-I2 









5 .72 IEi03  
4.233Ei02 
1.51 I E t 0 2  
9.019E-03 






2.497E+12 1.478E+L 0 8.400E+09 3.736E+09 2.158E+09 1.126E+09 2.15 lE+O8 2.12 OE+O6 4.84lE+04.4.547E+04 2 - 4 7  lE+04  9.091E+O3 










T L  
P 8  











P U  
A M  
CY 



















T O T A L  
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TBELE 8.24. GRAMS OF ACTINIDE ELEMENTS I N  BWR HIGH-LEVEL WASTE 
A S  A FUNCTION O F  DECAY TIME IBASIS = 1.0 HTHM) 
1.OYF 2.OYR 5.OYP IO.0YR 30.OYR 100.OYR 300.0YR 1.OKY 10.0KY 100.0KY 250.OKY 
0.0 7.985E-02 
I -903E-06 2.852E-06 
I +75lE--L 2 L.232E-12 
5.313E-07 I.OL9E-06 
1 -677E-10 1.635E-LO 
2.476E-13 4.172E- 1 I 
3.836E-20 3.822E-20 
0.0 I .  319E-12 
5.360E-16 6.699E-16 
3.197E-08 4.182E-Oe 
7 -271 E-09 1.251 E-0 E 
1+640E-03 I.629E-01 
4.811E+03 4.811E+O2 
3.447E+02 3.448E+0 2 
4.238E+01 4.674E+Ol 
I .209E+02 1.21 1E+O i 
1.828E+01 11358E+O I 
3. I68E-08 1.436E-OE 
8.8548-1 4 1. 21 4E- I 4 
5.337E+03 5.337E+Od 
2 .  7.98~-04 2.789~-0 4 
2. W Z E - O ~  4 .634~-oe 
1.046E-01 I.367E-01 1.789E-01 3.026E-01 
3.542E-06 5.304E-06 7.804E-06 1.416E-05 
8.696E-13 3-224E-13 9.577E-14 6.820E--14 
1 -36 lE-06 1.896E-06 2.166E-06 2.447E-06 
I.681E-IO 2.128E-10 3.307E-10 1.009E-09 
6.403E-13 1-759E-12 5.479E-12 3.260E--11 
3.833E-20 3.905E-20 4.152E-20 6.703E-20 
1.076E-12 8.269E-13 1.025E-12 2.653E-12 
8.OI8E--16 I -177E-15 L.742E-I 5 3.456E-15 
5.249E-08 8.737E-08 1-4948-07 4.093E-07 
1.758E-08 3.188E-08 5.288E-08 1.103E-07 
1 -63 lE-03 1 -640E-03 1 -657E-03 I -755E-03 
2 -789E-04 2.790E-04 2.792E-04 2 -798E-04 
4.811E+03 A.BllEC03 4.811E+O3 4.812E+03 
3.449E+02 3.45lE+O2 3.456E+02 3.4741+02 
4-780E+01 4.852E+01 4.923E+01 5-I06E+OI 
L.212E+02 1.216E+02 1.220E+02 1.220E+02 
1.222E+OL 1.071E+01 8.875E+00 4.227E+00 
6.5lIE-09 6.066E-10 1.162E-11 1.562E-I8 
5.345E-08 5.745E-08 5.563E-08 4.993E-08 
4.845E-15 3.082E-I 6 3-12 5E-I 8 3.302%-26 
5.337E+03 5.337E+03 5.337E+03 5.337E+03 
5.143E-01 8.3121-01 1.379E+00 2.554E+00 4.7488+00 
1-9438-05 2.02tE-05 2.170E-05 3.172E-05 3.73LE-05 
7.890E-14 7.30EE-14 7.943E-14 3.7511-13 5.819E-12 
3.240E-06 5.133E-06 1 -923E-05 4.848E-03 5.236E-01 
9.451E-09 1.934E-07 6.997E-06 6.178E-03 1.785E100 
2.195E-10 1.34€E-09 1.503E-08 6-246E-07 4.857E-06 
3 -5421-19 2.892E-18 3.2241-17 2.657E--15 5-646E-14 
9.609E-12 4.708E-11 4.390E-IO 1.825E-08 1.419E-07 
7.576E--15 3.092E-14 2.978E-13 2.413E-11 5.128E-I 0 
I -493E-06 7.3241-06 6-829E-05 2.839E-03 2.208E-02 
11689E-07 I.795E-07 1.955E-07 4.6OZE-07 4.25LE-06 
2.382E-03 5.431E-03 1.895E-02 2-O62E-01 1.61 IE+00 
2.822E-04 2.8888-04 3.1 I3E-04 6-054E-04 4.124E-03 
4.81 4E+03 4.81 7E+03 4.82OE+03 4.844E+03 4.928E+03 
3.53CE+02 3.6751+02 3.934EC02 4.046E+02 3.930E+02 
5.190E+OI 5.060E+OL 5.174E+OL 6*056E+Ol 8.1 I7E+00 
1.164E+02 1.005E+02 7.049E+OL 2.488E+OL 5.393E-03 
4.273E-01 L.30EE-01 1.206E-01 4.799E-02 2.4151-04 
5.238E-23 5.1988-23 5.053E-23 3.5311-23 9.791E-25 
4.18BE-08 2. B33E-08 7-358E- 09 4.394E-13 3.484E-2 0 
0.0 0.0 0.0 0.0 0.0 







I .  1435-I  3 
L . ~ o ~ E - o ~  













E . 3 3 8 E + O 3  
nLw 
TABLE 8 - 2 5 .  GRAMS OF PRINCIPLL ACTINIDE NUCLIDES I N  BWP HIGH-LEVEL WASTE 
AS A FUNCTION O F  DECAY TIME (BAS15 = 1 .0  MTHH) 
I.OYF 2.OYR 5.OYP IO.OYR 30.OYR 1OO.OVR 3 0 0 . O Y R  1.0KY 10.0KY 1OO.OKY 250.0KY 
0.0 7.985E-02 1.046E-01 
6.986E-11 9.478E-11 1.197E-10 
1.170E-05 1.332E-04 2.547E-04 
7.877E-0 1 8.117E-01 8.518E-01 
3.760E+01 3.761E+OI 3.76IE+Ol 
1.656E+01 1.656E+01 1-656E+01 
4.756E+03 4.756E+03 4.756E+03 
3.447E+02 3.448E+Oi 3.449E+02 
4.983E-01 4.638E+OC 5.48IE+00 
2.415E+OL 2.416E+Ol 2.417E+01 
l.O47E+OI 1.094Et01 l . l38E+01 
5.683E+OI 5.699E+01 5.714Et01 
6-364E+Ol 6.364E+01 61363E+Ol 
1.254E+Ol I.207E+O 1 1.162E+OI 
5.324E+03 5.328E+01 5.330E+03 
5.337E+03 5.337E+02 5.337E+03 
1.367E-0 1 1.789E-0 I 3.0 26E-0 1 5 I43E-0 1 8.31 2E-01 
1.953E-10 3.262E-10 1.007E-09 9.442E-09 1.934E-07 
5.960E-04 1.146E-03 3.353E-03 1.116E-02 3-414E-02 
9.824E-01 1.195E+00 1.971E+00 3.92LE+00 6.115E+00 
3.761E+01 3.76 1 E+O I 3.7631+01 317671+01 3.782E+Ol 
1.657E+Ol 1.657E+01 1.661E+01 1.676Ei01 1.721E+Ol 
4.756E +03 4.75 6E+03 4.7561+03 4.756E+03 4.75 CE+03 
3.451EC02 31456E+02 3.474E+02 3.536E+02 3.67SE+02 
5.588ElOO 5.381E+00 4.622E+00 2.724E+00 6.219E-01 
2.42OE+O 1 2.425E+O I 2.443E+O I 2- 488E+01 2.590E+OI 
1.262E+01 1.438E+Ol 1.885E+OL 2.233E+OI 2.213E+01 
5.752E+OL 5.796E+01 5.814E+OL 5.310E+Ol 3 .85 tE+OL 
6.361E+OL 6.358E+01 6.346E+Ol 6.305E+01 6.187ElOl 
I.O36E+Ol 8.553E+00 3.978E+00 2.730E-0 I 1-29 ?E-04 
5-330E+03 5.331 E+O 3 5.334E+03 5.335E+03 5.335E+03 














2-38 IE- 15 
5.335E+03 
5.337E+03 
2.554E+00 6 - 7 4  8E+O 0 
6.178E-03 1.785E+OO 
1.251 E+OO 1.028E+0 I 
6.6436+00 5.205E+00 
4.924E+Ol 1. I 6  8E+O 2 
3.12OE+O1 3.888E+Ol 
4.756E+03 4.756E+03 
4.046E+02 3.930E+0 2 
7.728E-21 0.0 
5- 06 7E+ 01 6.426E+O 0 
7.91 2E+00 5.6 7 5E-0 4 
1.769E-03 1. I43E-06 
2.488E+Ol 5.3921-03 



















T L  
P0 











A M  












8 1 2 1 4  
PO21 3 
pa2 10 
~ 0 2 1 4  




R A Z Z 5  
RA226 
AC225 
T H 2 2 9  
TH230 
PA233 


















T O T A L  
TbeLE 0.26 .  CURIES OF ACTINICE ELEMENTS I N  BWP HIGH-LEVEL WASTE 
AS A FUNCTION O F  DECAY T I M E  ( B A S I S  = 1.0 H T H M l  









3.376% 0 1 
5.633E-0 I 
8.041 E-03 






1.522E- 0 9 
1.959E+04 
6. ~ O ~ E - O  e 
3.625E-04 
1 * 007E-03 
1.0 07E-0 1 

















2.555E-04 9.372E-05 2.613E-05 1.574E-05 1 -659E-05 
7.089E-04 2.569E-04 6.615E-05 3.0281-05 2 . 7 4 6 5 0 5  
7.089E-04 2.569E-04 6.615E-05 3.OZBE-05 21746E-05 
1.162E-03 4.200E-04 1.06lE-04 4.457E-05 3 -678E-05 
6.172E-08 6.288E-08 6.686E-08 110791-07 5.704E-07 
7.088E-04 2.568E-04 6.606E-05 3-003E-05 2-590E-05 
7.92 8E-08 9.472E-08 1.197E-07 2.1 8 lE-07 7.390E-07 
7.089E-04 2.S69E-04 6.613E-05 3.013E-05 2.647E-05 
1.334E-06 2.370E-06 3.893E-06 p.09lE-06 I.279E-05 
2.415E-03 I.965E-03 1.776E-03 L.742E-03 I -745E-03 
2.448E-01 2.r50E-01 2.453E-01 2.4661-01 2.510E-01 
8.227E-03 9.031E-03 I.035E-02 1-516E-02 2.740E-02 
1.295E+01 1.295E+01 1.294Ei01 1.292E+01 1.284E+01 
6.003E+02 5.348E+02 4.387E102 2.155E+O2 5.78OE+OI 
2.174E+02 2.185E102 2.199E+O2 2.197E+02 2.003E+02 
1.754E+03 8.602E+O2 7.053E+02 3.3LOE+02 2.544E+01 
I.067E-05 9.945E-07 I -905E-08 2.765E-15 2.038E-16 
1.465E-06 1.165E-06 8.657E-07 4.102E-07 1.744E-07 
9.037E-12 5.749E--13 5.830E-15 6- 159E-23 0.0 
2.584E+03 1.627E+03 1.377E+O3 7.7948+02 2.966E+02 
1-44  CE-05 







1 - 7 6  iE-05 




















2 - 1  I4E-03 
2.790E-01 
4 -655E-02 








TAeLE 8.27. CURIES OF PRINCIFAL ACTINIDE NUCLIDES I N  BWR HIGH-LEVEL WASTE 















4 * 9 6 8 E + O O  
9.9 I 3E- 03 
1.374E-16 
6.976E- I 3 
0.0 
I.560E+ 0 1 
2.158E-03 
I -348E-0 1 





I .130E-O 1 
9.111E-02 































HLW I.OYF 2.OYR 5.0YP 10.OYR 30.OYR 100.OYR 
1.334E-05 1-329E-05 1-333E-09 1.358E-09 1-444E-09 2-331E-09 1.2321-08 
1.533E-OS 2.358E-05 3.5471-09 9.l33E-09 2.4elE-08 1.465E-07 9.866E-07 
2.27lE-08 3.509E-08 4.749E-08 8.477E-08 1.473E-07 4.045E-07 I .476E-O6 
1.534E-09 2.359E-OF 3-5491-09 9.135E-09 2.462E-08 1.465E-07 9.866E-07 
6 .178~-08 6.154~-0e 6.172~-08 6 . 2 8 ~ - 0 8  6.686~-08 1.079~-07 5.704~-07 
6.177~-08 6 . 1 5 4 ~ - o e  6 . 1 7 2 ~ - 0 8  6 . ~ 8 8 ~ - 0 8  6.686~-08 I . O ~ E - O ~  5.704~-07 
~ . 2 7 1 ~ - 0 8  3.509e-oe 4 .749~-08 8 .477~-08 ~ . 4 7 3 ~ - 0 7  4.045~-07 1.476~-06 
2 . 2 8 2 ~ - 0 8  ~ . S O ~ E - O ~  4.748~-08 8 .476~-08 1 .473~-07 4.044~-07 1 . 4 7 ~ - 0 6  
2 .271~-08 ~ . S L O E - O ~  4 . 7 s o ~ - o 8  8 .479~-08 1 .473~-07 4 .046~-07 I . M ~ C E - - O ~  
0.0 ~ . S I O E - O ~  4 .750~-08 8.479~-08 1 .473~-07 4.046~-07 I . ~ ~ c E - o ~  
I .  OWE-05 1. 86lE-OS 2.867E-09 7.901E-09 2.462E-08 1.465E-07 9.8668-07 
6-044E-08 6.02lE-0 E 6.038E-08 6.152E-08 6.542E-08 L - 056E-07 5.580E-07 
6. L77E-08 6.154E-Oe 6.1 72E-08 6.2865-08 6.686E-08 1 -079E-07 5.704E-07 
6.177E-08 6.154E-Oe 6.172E-08 6.28BE-08 6.686E-08 1.079E-07 5.704E-07 
6.157E-08 6.154E-OE 6.17ZE-08 6.288E-08 6.686E-08 I.079E-07 5.704E-07 
6.177E-08 6.154E-Oe 6.172E-08 6.288E-08 6.686E-08 1.079E-07 5.704E-07 
6-1471-08 61154E-08 6.172E-08 6.288E-08 6.686E-08 1.079E-07 5.704E-07 
2.859E-05 2.86bE-05 2.868E-05 2.884E-05 2.914E-05 3.0938-05 4.285E-05 
2 -  429E-0 I 2.432E-0 I 2 -43ZE-0 1 2.434E-01 2.437E-0 I 2.45OE-0 1 2.49 4E-0 I 
1.133E-07 1.290E-OC 2.467E-06 5.772E-06 I . l l O E - 0 5  3.247E-05 1.081E-04 
4.924E-03 5.074E-01 5.325E-03 6.14LE-03 7.473E-03 1.232E-02 2.451E-02 
1-072E-03 1.072E-02 1.072E-03 1.072E-03 1-073E-03 1-075E-03 1.085E-03 
2.431E-01 2-431E-01 2.432E-01 2.434E-01 2.437E-01 2.450E-01 2.494E-01 
1.269E+OI 1.269E+01 1.269E+OL 1.269E+01 1.268E+O1 1.2661+01 I.Z57E+OI 
8.534E+00 7.942E+OI 9.386E+01 9.570E+01 9 . 2 l b E + O I  7.916E+Ol 4.665E+01 
L.502E+00 1.502E+00 1.503E+00 1.505€+00 1.508E+00 1.519E+00 1.547E+00 
2-387E+00 2.493E+OC 2.594E+00 2.876E+OO 3.279E.00 41296E+OO 5.09lE+00 
5.531E+02 5 . 2 7 l E t O i  5.023E+02 4.368Et02 3.418E+02 I *305E+02 4.502E+00 
7.225E-03 7.226E-01 7.228E-03 7.232E-03 7.238E-03 7.263E-03 7.333E-03 
1.9511+02 1.957E+02 1.962E+02 1.975E+02 1.9901+02 1.996E+02 1.823E+02 
4.207E+00 4.268E+00 4.249E+OO 4.19lE+00 4.096E+00 3.739€+00 2.717E+00 
4 - 2 6 6 E + O O  4.247E+OC 4.227E+00 4.170Ei00 4.076E+00 3.7211+00 2.704E+O0 
1.269E+Ol 1.269E+0 1 I .269E+Ol I .269E+OI 1.268E+Ol l.Z66E+Ol 1.257E+01 
1.777E+O4 3.769E+01 8.016E+02 I.IOSE+OI 3.375E+00 3.077E+00 21236E+OO 
1.227E+01 I . l97E+01 I.168E+01 1.086E+OI 9.618E+00 5.914E+00 1.078Et00 
I.O15E+03 9.770E+Oi 9.403E+02 8.383E+02 6.923E+02 3.'2208+02 2*209E+OI 
1.959€+04 5.5988+02 2.584E+03 1.627E+03 1.377E+03 7.794E+02 2.966E+02 
I .959E+04 5.598E+03 2.584E+03 1.627E+03 1.377E+03 7.794E+02 219661+02 
2.271~-08 3 .51o~-oe ~ . ~ S O E - O B  8 .479~-08 1.47x-07 4.046~-07 I . 4 7 6 ~ - 0 6  
300.OYR I.0KY I O . O K Y  100-OKY 250.OKY 
1.00CE-07 1.121E-06 9.240E-05 1.961E-03 3.974E-03 
4.65%-06 5.191E-05 4.278E-03 9.092E-02 1.840E-01 
6.05CE-06 6.752E-05 2.807E-03 2.183E-02 2.474E-02 
7.242E-06 6.753E-05 2.807E-03 2.183E-02 2.474E-02 
6.050E-06 6.752E-05 2.807E-03 2.183E-02 2.474E-02 
4-  65 5E-06 5-19 (E- 05 4.278E-03 9 -092E-0 2 1. BI1OE-0 1 
7.242E-06 6.753E-05 2.807E-03 2.183E-02 2.474E-02 
6-05CE-06 6.752E-05 2.807E-03 2.183E-02 2.474E-02 
4.555E-06 5.079E-05 4.185E-03 8.896E-02 1.8OOE-01 
7-24 lE-06 6.752E-05 2.807E-03 2.183E-02 2.474E-02 
7.244E-06 6.755E-05 2.808E-03 2.184E-02 2.475E-02 
4.655E-06 5.191E-05 4.278E-03 9.09ZE-02 I.840E-01 
7.244E-06 6.755E-05 2.808E-03 2.184E-02 2.475E-02 
4.655E-06 5-19 lE-05 41278E-03 91092E-02 I .840E-01 
4.65SE-06 5.191E-OS 4.278E-03 9+092E-02 I.840E-01 
7.244E-06 6.755E-05 2.808E-03 2.184E-02 2.475E-02 
4.655E-06 5.191E-05 4.278E-03 9.092E-02 1.840E-01 
4.655E-06 5.191E-05 4.278E-03 9.092E-02 I.840E-01 
1-022E-04 3-632E-04 3.606E-03 2.173E-02 2.463E-02 
2.594E-01 2.774E-01 2.853E-01 2.772E-0 1 2.640E-0 1 
3.307E-04 1.155E-03 1.212E-02 9.959E-02 1.815E-01 
3.82EE-02 4.249E-02 4.153E-02 3.254E-02 2. t 8 2 E - 0 2  
1-lllE-03 1.216E-03 2.020E-03 2.517E-03 2.505E-03 
2.594E-01 2.774E-01 2.853E-01 2.772E-01 2.640E-01 
1.234E+OL I . I55E+01 4.962E+00 I -074E-03 2.042E-08 
I.O6EE+OI 1.214E-01 1.324E--19 0.0 0.0 
1.61 1E+00 1.817EC00 3.151E+00 3.996E-01 5.317E-03 
5.044E+00 4-683Et00 I.804E+00 I.294E-04 1.694E-09 
I.364E-02 I-ZSOE-02 6.050E-03 3.925E-06 1.899E--11 
7.4461-03 7.527E-03 7.538E-03 6.456E-03 4-935E-03 
1.324E+02 4.31 E + O l  6.073E-03 3.925E-06 2.001E-1 1 
I .092E+00 4.486E-02 6.739E-20 0.0 0.0 
l . O 8 C E + O O  4.463E-02 6.705E-20 0 . 0  0.0 
1.234E+Ol l.L55E+OL 4.962E+00 1.075E-03 2.042E-08 
8.983E-01 3.69LE-02 5.S62E-20 0 . 0  0.0 
8.31EE-03 3.36OE-10 0 . 0  0.0 0.0 
1.047E-02 1 -878E--13 I -638E-13 I -657E-13 I .68IE-13 
1.7818+02 7.357E+Ol 1.559E+OL 2.043E+00 2.463E+00 
1.781Et02 7.361E+OI 1.560E+01 2.050E+00 2.471Ei00 
106 
TL 
P 0  






A C  




A M  
C* 
8 K  
CF 
E5 
T O  
i n  
TLELE 8 - 2 0 .  
nL w I . 0 Y . C  2.OYR 
1.212E-05 8-513E-O€ 5.986E-06 2.158E-06 
2.731E-06 1.919E-Ot 1.3SlE-06 4.917E-07 
2.440E-05 1.715E-05 I.208E-05 4.42OE-06 
2 -6SE-OS 2.626E-OS 2.634E-09 2.683E-09 
0.0 3.82SE-OE 2.691E-05 9.758E-06 
2.403E-09 2 . 4 0 8 E - O S  2.428E-09 2.SLOE-09 
4.92LE-05 3.458E-05 2.433E-05 8-817E-06 
2.413E-09 2.588E-OS 2.772E-09 3.314E-09 
I .864E-04 3.429E-01 2.457E-05 9.875E-06 
2.139E-03 5.603E-04 5.604E-04 5.607E-04 
2.149E-04 2.189E-04 2.262E-04 2.498E-04 
3. 82LE-02 3.821 E-0 i 3.82 I E-02 3-02  1E-02 
4.208E-01 2.773E+OC 3.254E+00 3.321E+00 
6.897E+OO 6.915E+OC 6.932E+00 6.975E+00 
5.660ECOI 3*899E+01 3 . 4 2 5 E + O l  2.974E+01 
3.848E-08 1.745E-OE 7.909E-09 7.369E-10 
8.3538-0 € 7.509E-0€ 6.747E-08 5.032E-08 
3.134E-I 2 8.888E-1 I 3.548E-13 2.257E-14 
'TAL 6.396E+01 4.872EcOl 4.448E+01 4.007E+Ol 
I . O ~ ~ E - O ~  7 . 5 4 2 ~ - 0 ~  5 . 3 0 5 ~ - 0 5  I . ~ I ~ E - O S  
WATTS OF ACTINIDE ELEMENTS I N  BWR HIGH-LEVEL WASTE 
AS A FUNCTION OF DECAY TIME (BASIS = 1.0 MTHMI 






B I Z 1 4  
D O 2 1 0  
PO213 
PO214 





R 1 2 2 6  
AC225 
















t u 2 4 4  
SUYTOT 
TOTAL 
5.361E-07 2.063E-07 1.392E-07 7.231E-08 
1.302E-07 6.657E-08 6.546E-08 7.61 ?E-08 
1.211E-06 6.925E-07 7.187E-07 7.lOeE-07 
4.837E-06 2.02lE-06 1.643E-06 1.894E-06 
2.863E-09 4.606E-09 2.434E-08 1.98EE-07 
2.5211-06 I.166E-06 1.019E-06 9.26OE-07 
2.7 1 BE-09 4 -452E-09 2 24 5E-08 1-80 3E-07 
2.27LE-06 I.039E-06 8.97LE-07 8.078E-07 
4. 189E-09 7.636E-09 2.584E-08 1.69 LE-07 
3.682E-06 2.568E-06 2.763E-06 4.323E-06 
5.61 5E-04 5.644E-04 5.743E-04 5.972E-04 
2.883E-04 4.283E-04 7.817E-04 I .  184E-03 
3.82OE-02 3.817E-02 3.808E-02 3.77€E-02 
3 . 2 1 4 E + O O  2.808E+00 1.753E+00 5.599E-01 
7.025E+OO 7.044E+O0 6.464E+00 4*796E+OO 
2.457E+Ol l. l48E+01 8.159E-01 2.68 iE-03 
1.41 LE-1 I 31317E--18 1 .416E-l8 1.405E-18 
3.538E-08 1 -700E-08 8.007E-09 5.26€E-09 
2.289E-16 2.418E-24 0 . 0  0.0 
3.485E+OL 2.138E+01 9.072E+00 5.39SE+00 
TAeLE 8 - 2 9 .  WATTS OF PRINCiPeL ACTINIDE NUCLIDES I N  BUR HIGH-LE 
A S  A FUNCTION OF DECAY TIME (BASIS = 1.0 MTnMl 
m u  1 . O Y F  2 . O Y R  5.OYP 1 0 . O Y R  3 0 . O Y R  1 0 0 . O Y R  3 0 0 . O Y R  
2.217E-I I 2.209E-1 1 2.2lSE-11 2.257E-11 2.400E-11 3.874E-11 2.047E-10 1.672E-09 
7.104E-11 7.077E-11 7.097E-11 7.23LE-11 7.689E-11 1.241E-IO 6.559E-10 5.35€E-09 
7.242E-1 1 I.119E--10 1.514E-10 2.703E-LO 4.697E-10 1.290E-09 4.707E-09 2.3lCE-08 
3.537E-12 5.440E-12 8.183E-12 2.106E-I 1 5.676E-1 I 3.378E-10 2.275E-09 I.395E-08 
2.597E- 10 2. 587E-1 C 2 S 9 5 E - 1 0  2.644E-LO 2.8  I 1  E-1 0 4.538E-10 2 -398E-09 1.95 SE-08 
2.910E-IO 4.497E-IC 6.086E-10 1.086E-09 1.888E-09 5.184E-09 1.892E-08 9.28iE-08 
3.507E-11 5.967E-1 1 9.192E-11 2.533E-10 7-8911-10 4.696E-09 3-163E-08 l.93SE-07 
3.0596-09 3.047E-OS 3.056E-09 3.113E-09 3.310E-09 5.344E-09 2.824E-08 2.3OlE-07 
I.060E-09 1.629E-05 2.204E-09 3 - 9 3 s - 0 9  6.838E-09 I -878E-08 6.852E-08 3.36iE-07 
8.231E-IO 1.272E-OS 1.721E-09 3.072E-09 5.3381-09 1.466E-08 5.35OE-08 2-62CE-07 
2.636E-09 Z.626E-OS 2.6341-09 2.683E-09 2.853E-09 4.606E-09 2.434E-08 1.98EE-07 
0.0 1.163E-OS 1.574E-09 2.810E-09 4.882E-09 1.341E-08 4.892E-08 2-QOOE-07 
2.384E-05 2.375E-OS 2.382E-09 2.427E-09 2.581E-09 4.166E-09 2.2OlE-08 1.79€E-07 
4.318E-1 I 4.316E-11 4.328E-11 4.410E-11 4.689E--11 7.569E-11 4.000E-10 31267E-09 
6.558E-10 L.Ol3E-OS 1.371E-09 2.448E-09 4.254E-09 1.168E-08 4.263E-08 2.09ZE-07 
2.158E-09 2.150E-09 2.156E-09 2.197E-09 2.336E-09 3.770E-09 1.992E-08 1.628E-07 
1.8BLE-09 I.883E-OS 1.888E-09 L.924E-09 2.045E-09 3.3OZE-09 I -745E-08 1.425E-07 
8.09lE-07 8.104E-07 8.117E-07 8.16lE-07 8.247E-07 8.753E-07 1.213E-06 2.89lE-06 
5.513E-04 5.519E-04 5.52OE-04 5 . 5 2 4 E - 0 4  5.532E-04 5.56LE-04 5.660E-04 5.88SE-04 
3.294E-OS 3.749E-O€ 7.170E-08 1.678E-07 3.226E-07 9.438E-07 3.143E-06 9.612E-06 
1.418E-04 1.461E-04 1.534E-04 1.769E-04 2.1521-04 3.548E-04 7.060E-04 1-10iE-03 
2.904E-05 2.904E-05 2.904E-05 2.905E-05 2.906E-05 2.912E-05 2.939E-05 3 . 0 2  LE-OS 
7.429E-03 7.431E-02 7.433E-03 7.4398-03 7.449E-03 7.488E-03 7.621E-03 7.930E-03 
3.068E-02 3.068E-02 3.067E-02 3+067E-02 3.065E-02 3.059E-02 3.039E-02 2.983E-02 
2.828E-01 2.632E+00 3 . l l l E + 0 0  3.171E+00 3.054E+00 2.624E+00 1.546E+00 3.530E-01 
4.628E-02 4.630E-02 4.632E-02 4.638E-02 4.648E-02 4.681E-02 4-767E-02 4.964E-02 
7.434E-02 7.762E-02 8.078E-02 8.955E-02 1.OZLE-01 1-338E-01 1.585E-01 1.57LE-01 
2.134E-04 2.134E-04 2.134E-04 2.136E-04 2.138E-04 2.145E-04 2.166E-04 2.199E-04 
6.482E+00 6.500E+00 6.517E+00 6.561E+00 6.611E+00 6.631E+00 6.056E+00 4-398E+00 
4.080E-01 4.080E-01 4.079E-01 4.078E-01 4.076E-01 4.068E-01 4.042E-01 3-967E-01 
2.064E+01 4.379E+OC 9.313E-01 1.284E-02 3.922E-03 315751-03 2.5988-03 1.044E-03 
4.500E-01 4.392E-01 4.287E-01 3.985E-01 3.529E-01 2.170E-01 3.954E-02 3.0521-04 
3.551 E+O 1 3.417E+O 1 31289E+01 2.932E+0 1 2.422E+0 1 1.126E+0 1 7.728E-01 3- 66 LE-04 




1 - 1 13E-05 





1 - 3 1  5E-05 
6.38 OE- 04  
1.333E-03 
3 -64 LE- 02 
2.061E-01 
1.803E+00 
9 -345E- 04 
I -366E-18 










8 -655E- 07 
2.164E-06 
2 -570E- 06 
3.135E-06 
2 .b48E-06 
2 . 2 1 s - 0 6  
2.238E-06 
2 - OO3E- 06  
3 -640E- 08 
1 -950E-06 














3 -71  4E- 01 
4.289E-05 
1 .233E-11 
6 -570E- 15 
2. W7E+00 











1.646E-03 3.94 7E-0 3 




9.546E--19 2.647E-2 0 
2.493E-14 1.416E-19 
0.0 0.0 





















L O - O K Y  1 0 0 - O K Y  2 5 0 . 0 U Y  
1.535E-06 3.263E-05 6.6038-05 
4.919E-06 1.046E-04 2.116E-04 
8.953E-06 6.962E-05 7.89LE-05 
6.472E-06 5.0331-05 5.704E-05 
1-798E-05 318228-04 7.734E-04 
3.598E-05 2.798E-04 3.171E-04 
8.998E-05 6.997E-04 7.930E-04 
2.1181-04 4.502E-03 9.109E-03 
1.303E-04 1 sO13E-03 1.149E-03 
1-018E-04 7.912E-04 8.967E-04 
Is825E-04 3 .88OE-03  7.851E-03 
9.304E-05 7.2351-04 8.2OOE-04 
I.65LE-04 3.5091-03 7.101E-03 
3.000E-06 6.376E-05 1.290E-04 
8.1OBE-05 6.3051-04 7.14SE-04 
1 -494E-04 3.176E-0 3 6.42 7E-03 
1.3091-04 2.782E-03 5.629E-03 
i.020E-04 6.148E-04 6.969E-04 
6.476E-04 6.290E-04 5.992E-04 
3.522E-04 2.8951-03 5.275E-03 
1. L96E-03 9.37 LE-04 6.285E-04 
5.471E-05 6.817E-05 f.787E-05 
8.720E-03 8.47lE-03 8.069E-03 
I.199E-02 2.599E-06 4.936E-11 
4.386E-21 0 . 0  0.0 
9.711E-02 1+232E-02 1.639E-04 
5.616E-02 4.028E-06 5.275E-11 
2.226E-04 I -907E-04 1.457E-04 
2.017E-04 1.304E-07 t.647E-13 
L.595E-01 3.457E-05 C.563E-IO 
6.4621-23 0 . 0  0.0 
0.0 0.0 0.0 
5-730E-15 5.796E-15 5.88lE-15 
3.377E-01 4.885E-02 5.7771-02 
6.396E+Ol 4.872EcOl 4.448E+Ol 4.007E+01 3.485E+01 2.138E*01 9.072E+00 5.39SE+00 2.048E+00 3.38lE-01 4.896E-02 5.7891-02 
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TAELE 6 - 3 0 .  PHOTONS F R O M  ACTINIOES I N  BUR HIGH-LEVEL WASTE 
AS A FUNCTION OF DECAY TIME (BASIS = 1.0 H T H M )  
18 GROUP PHOTON PELEASE PATES. PHOTONS/SECONO 
84SlS= METRIC T O N  O F  I N I T I A L  HE4VY METAL A T  A REPROCESSING TIME O F  160 DAYS 





5 .  7 5 0 ~ -  02 
~ . s ~ o E - o ~  
3. 7 5 0 ~ -  01 
1.250E-01 
2.250E-01 










1 . rsE+oo 
















Z . ~ O ~ E + I  I 
3 . 2 5 9 ~  +or 
+ . 1 9 r ~ + o 6  
4.8 Z6E+ 12 


















1-31  2E+11 
4.41 5E+I 0 
1 -83 I E +  1 2  
3.497E+11 
2.2S€E+l I 






l - l 7 S E + 0 5  
I .037E+05 
4.906E+04 
2. 08 4E+04 
2.3911+03 
2.74 E + 0 2  
8.964E+11 2.463E+Ll 2.485E+l0 
4.679E+ IO 3.569E109 1.762E+O 9 
3.466E+IO I.359E+LO 1.751Et09 
6.028E+l l  4.404E+09 6.414E+08 
3 - 2 5 6 E + l l  I .430E+LI 8.323E+09 
2.0798+11 8.969E+lO 1.498€+09 
1.413E+lI  6.092E+lO 1*589E+09 
1.772E+LO l.O15E+IO 5.543E+09 
r . 9 3 3 ~ + 0 7  9 . 0 9 8 ~ + 0 7  s . z 2 6 ~ + 0 8  
r . 7 6 4 ~ + 0 6  I .  56iE+or I .22 S E + O ~  
3.33 lE+O6 3.679E+07 2.899E+08 
9.339E+05 3.181E+07 2.877E+08 
2.954E+05 8- 86 1 E+O6 6.872E+0 7 
8.215E+04 1.963E+05 1.213E+O6 
4.359E+O4 4.094E+04 2.249E+OS 
1.832E+04 5.159E+03 1.770EC02 
2.1LOE+03 5.947E+02 2.025E+Ol 
2.423E+02 6-837E+Ol 2.3221+00 
I - 2 0 0 E + l 4  3.5SLE+L1 1-744E+13 1.208E+13 I . l16E+13 8.788E+L2 6.175E+l2 4-52 IE+LZ 2.273E+12 5 - 7 1 8 E + l l  4-725E+lO 6.014€+10 
2.073E+L2 7.956E+l l  5.220E+LI 4-383E+11 4 .199E+l l  3.687E+l l  2.976E+11 2 . 3 5 5 E i l l  1.427E+11 4.561E+lO 512798+09 t.655E+09 
18 GROUP SPECIFIC ENERGY RELEASE RATES. MEVIIATT-SEC 
BASIS= METRIC TON O F  I N I T I A L  HEAVY METAL A T  A REPROCESSING TIME O F  160 DAYS 
EMEAN 
HLW 1.OYP 2.OYR 5 - O Y R  1O.OYP 30.0YR 100.OYR 300.OVR 1.OKY I O . O K Y  IOO.OKY 250.OKY 

















G A M  POW 
3.  7 5 0 ~ -  01 
i.rsoE+oo 
I.200E+05 1.063E+05 7.239E+04 3.940E+04 2.654E104 1.345E+04 
4.848E+03 4.882E+03 4.891E+O3 4.471E+03 3.28OE+03 1.170E+03 
1.57lE+05 1.583E+05 I.587E+05 1-4491+05 1.054E*05 3.466E+04 
3.680E+O4 3-61 2E+04 3.405E+04 3.11 X i 0 4  2.973E+04 2.767E+04 
4.498E+04 4.324E+04 3.8011+04 3.084E+04 2.82 2E+04 2.599E+04 
6.420E+04 6.083E+O4 5.080E+04 3.757E+04 3.40 IE+04 3.180E+04 
7.087E+03 7.0761+03 7.042E+03 6.983E+03 6.91 CE+03 6.643E+03 
2 .347~+03 2 .281~+03 2.107~+03 1 . 8 8 1 ~ + 0 3  1 . 6 5 7 ~ + 0 3  I . ~ O O E + O ~  
7.653~+01 7.4641+01 r . 4 o r ~ + o i  7 . 0 4 8 ~ + 0 1  6 .127~+01 4 . 5 6 2 ~ + 0 1  
3 . 8 ~ 4 ~ + 0 2  3 .508~+02  2 . 6 r 2 ~ + 0 2  I . 5 9 8 ~ + 0 2  ~.IO~E+OI ~ . ~ O O E + O O  
6 .939~+01 S . ~ O ~ E + O I  2 .674~+01 ~ . Z ~ J E + O O  S . ~ ~ S E - O ~  1.634~+00 
~.SOBE+OI 3 .211~+01 1 . 4 r r ~ + o i  I.S~SE+OO 2 . 8 5 2 ~ - 0 1  Z . ~ S ~ E - O I  
4.156~+01 3 .434~+01 I . ~ O ~ E + O I  I . P ~ ~ E + O O  I . ~ L ~ E - O I  L.SP~E-OI 
~.SQOE+OI 2 . 0 9 8 ~ ~ 1  9 .821~+00 7 . 7 7 ~ ~ - 0 1  I.O+~E-OI 9 . 1 6 0 ~ - 0 2  
3.038E+02 2.816E+02 2.202E+02 1.350E+02 5.384E+Ol 4.164E100 
5 . L I 9 E + O l  4.230E+01 1.980E+01 L-S8ZE+OO 2-65 iE-01 6.647E-01 
4.IOIE+00 3.388EW0 1.586E+00 1.253E-01 1.671E-02 1.477E-02 
7.404E-01 6.117E-01 2.8631-01 2.262E-02 3.01 9 - 0 3  2.666E-03 
3-695E+03 














I . ~ ~ I E + O ~  
I . ~ Z ~ E + O L  



































1 . 2 r 3 ~ t 0 2  
~ . ~ L B E + O Z  
2 . 0 7 3 E + O 6  7.956E+05 5.220E+05 4.383E+05 4.199E+05 3.687E+05 2.976E+05 2.359E105 1.427E+05 4.561E+04 5.279E+03 6.655Et03 




P O Z l 8  
AT217 























HLW l . O Y l i  2 . O Y R  
(ALPHAvN) NEUTROhS FROM ACTINIDES I N  BUR HIGH-LEVEL WASTE 
AS A FUNCTION OF DECAY TINE (BASIS = 1.0 MTHM) 
5 . 0 ~ ~  I O . O Y R  3 0 . 0 ~  100 .01~  3 0 0 . 0 1 ~  1 . 0 ~ 1  IO.OKV 1 0 0 . 0 ~ ~  2 5 0 . 0 ~ ~  
5.367E-02 5.347E-02 5.363E-02 5.464E-02 
6.069E-03 9.330E-0 I 1.263E-02 2.25rE-02 
1.878E-04 2.9028-04 3.927E-04 7.01 LE-04 
5.03bE-03 5 . 0  17E- 03 5.03 1 E-03 5 * 12bE-03 
I.233E-03 1 . 2 2 8 E - O I  1.232E-03 I.255E-03 
3.048E-04 3-037E-04 3.046E-04 3.103E-04 
1.845Ei02 I.846E+OZ 1-846E+02 1.848E+02 
9.966E+03 9.275E+O4 1.096E+05 1.118E+05 
I .  O87E+O3 1.0878+03 1.088E+03 1.089E103 
1.780€+03 1.859EiOZ 1.935E+03 2.145E103 
2.273E+05 2.280E+01 2.286E+05 2.301E+05 
1.955Ei04 1.9558+04 1.954E+04 1.954E*04 
1.434Ei08 3 .041Ei07 6.469Ei06 8.919E+04 
1.241Ei05 I . 2 l lE+OE I . I82E+05 1.099E+OS 
















9.378E-02 4.956E-01 4.048E+00 4.510E+OI 
1.076E-01 3.925E-01 1 . 9 2 6 + 0 0  1.796Ei01 
3.345E-03 I 1221E-02 5.98SE-02 5.585E-01 
8.799E-03 4.6491-02 3.79EE-01 4.232Ei00 
2.154E-03 1.138E-02 9.29EE-02 1.036E+00 
5-3261-04 2.815E-03 2.29SE-02 2.5621-01 
1.860Ei02 1.893Ei02 1 .970Ei02 2.106E+O2 
9 .245Ei04 5.448€+04 1.244E+04 1.418Ei02 
I .099E+O3 1.119E+03 1.16CEi03 I .315E+03 
3.204E+03 3.7971+03 3 .762Ei03 3-493E+03 
2.326E+OS 2.124E+05 1.5421+05 5.021Ei04 
1.949Ei04 1.936E+04 I .900E+04 1.779E+04 
2.483E104 1.805E+04 7.25(3E+03 2.979E+02 
5.983Ei04 1.090Ei04 8.41 C E i O I  3.39%-06 
2.283Ei06 !.566E+OS 7 .419Et01 1.331E-09 
3.7178+03 7 .900Ei04 
7 .465Ei02 5.805E+03 
2.322E+OI 1.805Ei02 
3 .407Ei02 7.41 l E i 0 3  
8.536E+OL 1-81 4 E i 0 3  
2 . l l l E i O l  414871+02 
2.1 b b E i 0 2  2. IO4EiOZ 
1.5461-16 0.0 
2- 2 8 0 E i  03 2.892EiO 2 




















I .  192E-09 
T A N €  8.32. SPONTANEOUS FISSION NEUTRDNS FROM ACTINIDES I N  BUR HIGH-LEVEL WASTE 
AS A FUNCTION OF DECAY TIME (BASIS = 1.0 MTHM) 




3 - 1 8 9 E i 0 3  
1.157EiOB 










3 -3  18EiO2 
6.034E+01 6.034E+OI 6.034E+Ol 6.034Ei01 6.035EiO I 6.035E+01 
7.238E+03 1.65LE103 1.884EiOI 2.054E-I7 0.0 0.0 
2.034Ei04 2.01 CE+04 1.871E+04 7.2041+03 S.167E-01 C.767E-06 
3.236Ei03 3 .28CEi03 3.322E+03 3.326Ei03 2 .049Ei03 2.17BEi03 
1.4571+04 5*851E+03 2.404E+02 3.623E-I6 0.0 0.0 
3 .035E+06  1 . 4 3 E E i 0 3  2.581E-08 2.25lE-08 2.277E-08 2.3101-08 
4 -784EiOS 4.64 CEi05 4. I93E+ 05 1.122E+05 2. I O S € - 0  1 6 .  0891-1 I 
3.317E*02 3-31CE+02 3 . 3 L I E + 0 2  3.251E+02 2.704E+02 1 . 9 9 O E i O 2  
T O T A L S  
TABLE 2.557EC00 L.S93E+OE 1.349E+O8 1.158E108 9 .565Ei07 4-478E+07 3.560E+06 4.976EiO5 4.422Ei05 1.232Ei05 3.181E+03 2.438E103 
4CTUAL 2.557Ei08 1.593EtO.2 1.349E+08 1.158E+08 9.565E+07 4.478E107 3.560E+06 4.97CEi05 4-422E+05 1 .232Ei05 3.181E+03 2.430E+03 
o v  eR LLL 
TOTALS 
TABLE 4.067EiOB I.971E+Oe 1.485E+08 1.223€+08 L.OIOE+O0 4.749E+07 4.037E+06 6.95SEiOS 5.15BEi05 1.397E+OS 9.861Ei04 1.893E+05 
ACTUAL 4.067E+08 1.971EiOE 1.485E+08 1.223E+08 1 . 0 1 O E i O 8  4.749E+07 4.037E+06 6.95SE+05 5.158E+05 1-397Ei05 9 .86 lE+04 1.893Ei05 
. 
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G I  
GE 
A S  
SE 
B P  
R B  
SR 
I 
zl l  
NB 
Y O  
TC 
R U  
RH 
P O  
A G  
co  
I N  
SN 





8 1  
LA 
CE 
P R  
NO 
PM 
5 M  
EU 
GO 
T B  
O Y  
ER 
T Y  
Y B  
TOTAL 
no 
TABLE 8-33. GRAMS O F  FISSION PRODUCT ELEMENTS I N  BWR HIGH-LEVEL WASTE 
A S  A FUNCTION O F  DECAY TIME (BASIS = 1.0 HTHHI 
HL W I . O Y E  2.OYR 5 . O Y P  I O . O Y R  3 0 . O Y R  1 0 0 . O Y R  3 0 0 . O Y R  I e O K Y  1 0 . 0 K Y  1 0 0 . O K Y  250.OKY 
1.657E-04 1.657E-04 1.657E-04 1.657E-04 1.657E-04 L.657E-04 1.657E-04 1-657E-06 1.657E-04 
1.237E-04 1.237E-04 1.237E-04 1.237E-04 1.237E-04 1.237E-04 1 -237E-04 1.237E-04 1.237E-04 
2-561E-08 2.56lE-08 2.561E-08 2.56lE-08 2.561E-OB Z-SblE-08 2.56lE-08 2.561E-08 2.561E-08 
6-840E-07 6.840E-07 6.840E-07 6.840E-07 6.840E-07 6.840E-07 6.840E-07 6.840E-07 6.840.5-07 
5.286E-0 I 5.286E-0 1 5.286E-0 1 5.286E-01 5.286E-0 1 5.286E-01 5.286E-0 I 5.28CE-01 5.286E-01 
1.595E-01 I.595E-01 1.595E-01 1.595E-01 1.595E-01 1.595E-01 I -595E-01 1.595E-01 1.S95E-01 
4+666E+Ol 4.666E+OL 4.666E+Ol 4.666E+OI 4-666E+Ol 4.6€6E+Ol 4.666E+01 4.66CE+01 4.661E+OL 
1.806E-02 1.81lE-02 I.816E-02 1.832E-02 I.858E-02 I.96LE-02 2.323E-02 3.35CE-02 6.954E-02 
2.835€+02 2.835E+02 2.835E+02 2.835E+02 2.835E+02 2.835E+02 2-835E+02 2.83EEt02 2.835EtO2 
7.297E+02 7.171E+02 7.071E*02 6.783E+02 6.348E+O2 5.042€+02 3.306E+O2 2.90CE+02 2.90IE+OZ 
3.813E+02 3.788E+02 3.788E+02 3.788E+02 3.788E+02 3.787E+02 3.787E+02 3.787E+02 3.787E+02 
2.927E+03 2-932E+0? 2.942E+03 2.971E103 3.015E+03 3.145E+03 3.319E+03 3 .35SE+03  3.359E+03 
9.8908+00 2.258E-01 6.062E-03 2.560E-03 3.914E-03 9-331E-03 2.829E-02 8.24EE-02 2.720E-01 
2.753E+03 2.772E+0? 2.7731+03 2.773E+03 2.773E+03 2.773E+03 2.773E+03 2.771E+03 2.773E+03 
6.5648+02 6.564E+02 6.564E+02 6.564E+02 6.563E+O2 6.563E+02 6 - 5 8  IE+02 6.557E+02 6.542E+02 
1.906E+03 1.855E+O3 1.83lE+03 1.809E+03 1.806E+03 1.806E+03 1.806E+03 1-80tE+03 I .808E+03 
4.035€+02 4.056E+02 4.056E+02 4.056EC02 4.056€+02 4.056E+02 4.056E+02 4-05CE+02 4.056€+02 
I.O39E+O3 1 -OBBE+OI 1. I I3E+03 1. I34E+03 1*137E+03 1 - I37E+03 1 - 137E +03 I -  13 7Et03 l . l37E+03 
6.643E+OI 6-616E+OL 6.606E+Ol 6.6OlE+OI 6.601E+01 6.601ECOL 6.601E+01 6.60 lE+Ol 6.602E+Ol 
8.369E+Ol 8.394E+OI 8 . 4 0 3 E i O l  8.406E+OI 8.403E+01 8.396E+Ol 8.39LE+01 8.391E+Ol  8.391E+01 
1.999E+OO P.OllE+OC 2.020E+00 2.043E+00 2.075€*00 2.149E+00 2.194E+00 Z.lPEE+OO 2.195E+00 
6.962E+OL 6.950€+01 6.94BE+Ol 6.94BEIOL 619081+01 6.948E+Ol 6.947E+Ol 6-943E+Ol 6.933E+OL 
2*377E+Ol 2.171E+O1 2.004E+OI 1.69IE+OL I.491E+Ol 1.412E+OI I.4LLE+Ol 1 - 4 1  E + O L  1.41IE+OL 
3.923E+02 3-940E+02 3.957E+02 3.98BE+02 4.008E+02 4.016E+02 4.016E+02 4-01  CE+O2 4.017Et02 
1.9498-01 6.181E-01 6.555E-01 6.595E-01 6.595E-01 6.595E-01 6-595E-01 6-59EE-01 6.595E-01 
0.0 1.448E-OE 2.296E-08 418401-OB 9.080E-08 2.604E-07 8.540E-07 2.550E-06 8.486E-06 
1.163E+03 1.207E+03 1.244E+O3 I .331E+03 1.439€+03 1.730E+03 2.124E+O3 2.221E+03 2.222E+03 
1.014E+03 L.O14E+03 1-01 4E+O3 I .01bE+03 1.01 4E+O3 I.O14E+03 1.01 4 E t 0 3  1 - 0 1  4E+03 1.014ECO3 
2.162E+03 2.048E+OZ 2.001E+03 1.971E+03 1.969E+03 1-969E103 1.969E+O3 1.96PE+03 I .969E+O3 
9.325€+02 9.339E+02 9.339E+02 9.339Ec02 9.339E+02 9.339E+02 9.339E+02 9.335E+02 9.339E+02 
3.152E+03 3.265E+OL 3.312E+03 3.342E+03 3.344E+03 3.344E+03 3*344E+03 3-3441+03 31344E+03 
1-147E+02 8.803E+01 6.- 59E+Ol 310591+01 8.164€+00 411391-02 3.843E--10 0.0 0.0 
6.184E+02 6.450E+02 6.653E+02 7.021E+02 7.241E+02 7.306E+02 7.266€*02 7.221E+02 7.209Ef02 
1.276E+02 1.241E+02 1.209E+02 1.132E+02 1.045E+OZ 9.326E+01 9.456E+Ol 9.901E+OL I.O02E+02 
6.546E+Ol 6.90BE+01 7.234E+Ol 8.038E+Ol 8.946E+Ol 1.023Ei02 1.051E102 1.05lE+02 I.051E+02 
2.158E+00 2.145E+00 2.145E+00 2-L45E+00 2.145E+00 2-145E+00 Z.L4EE+OO 2.14EE+OO 2.145E+00 
1.113E+00 L.l26E+00 l.l26E+OO 1.126E+00 1.126E+00 1.126E+00 I . l26E+00 1.12CE+OO 1.126EC00 
1.054E-01 1.054E-01 1.054E-01 1.054E-01 1.054E-01 I.054E-01 I A54E-01 I.051E-01 1.050E-01 
4.059E-02 4.059E-02 4.059E-02 4.059E-02 4.059E-02 4.06OE-02 4.064E-02 4.074E-02 4.IOlE-02 
3.935E-05 3.753E-Of 3.722E-05 3.708E-05 3.703E-05 3.702E-05 3.702E-05 3.702E-05 3.702E-05 
8.671E-06 I.049E-05 1.080E-05 1.094E-05 1.099E-05 1.100E-05 1.100E-05 I.100E-05 L.lOOE-05 
2.345E+04 2.345E+04 2.305E+04 2.345E+04 2.345E+04 2.345E+04 2.345EC04 2.34EE+04 2.345E+04 
1-890E-35 0 . 0  0.0 0.0 0.0 0 . 0  0 . 0  0 . 0  0.0 




2-56 I E-08 2-56 LE-08 
6.840E-07 6.840E-07 
5.286E-01 5.286E-0 1 
1.595E-01 1.595E-01 
4.617E+Ol 4.348E+0 I 
5.089E-01 3.200E+00 
2.835E+02 2.83 5E+O 2 ~ ~~ ~ ~ ~ .~~~ ~ 










8.391E+Ol 8.391EtO I 
2. I95E+00 2. L 95E+00 
6.80 1 E+O 1 5.84 8E+O I 
1.41 IE+01 1 - 4 1  lE+O1 
4.031E+02 4.126E+02 











1.05lE+02 I .051E+02 
2. I 4  5E+00 2. I 4  5E+O 0 
l.l26E+OO I . l 26E+00  
1.045E-01 1.045E-01 
4. I54E-02 4.154E-02 
3.702E-05 3.702E-05 
1. LOOE-05 1.100E-05 











































TAILE 8-34. GRAMS OF PRINCIPAL FISSION PRODUCT NUCLIDES I N  BWR HIGH-LEVEL WASTE 
A S  A FUNCTION OF DECAY T I M E  (BASIS = 1.0 H T H M I  
1 . O Y E  2 . O Y R  S.OYP I O - O Y R  30.OYR 1 0 0 . 0 Y R  3OO.OYR 1.OKY LO-OKY 100.0KY 2 5 0 . 0 K Y  
SE 82 
9 8  85 
R e  87 
S P  88 
Y 89 
S R  90 
Z R  90 
Z R  91 
Z P  92 
Z R  93 
NB 93 
Z R  90 
110 95 
Z P  96  
Y O  96  
I40 97 
Y O  98 
TC 9 9  
DU 99 














p n  I 03 
TE128 
TE130 





















S M l 5 0  
SI4152 
EU153 
5 1 1 5 4  
EU154 





2.785E+Ol 2.7858+01 2.7858+03 2.78SE+OI 21785E+Ol 2.785E+Ol 2.785E+Ol 2-785E+01 2.785E+Ol 2.785E+01 2.785E+OL 2.7851+01 
8.162E+01 8.162E+01 8.162E+01 8.162E+01 8.162E+O1 8.16ZE+OI 8.162E+Ol 8.162€+01 8.162E+Ol 8.162E+01 8.162E+OI 8.162E+OL 
2.019E+02 2.019E+02 2.019E+02 2-O19E+O2 2.019E+O2 2.019E+02 2.019E+02 Z.OlSE+OZ 2.019E+02 2.019E+02 2.019E+O2 2.019E+02 
2.898E+02 2.898E+02 2.898E+02 2.898E+02 2.898E+02 2.898E+02 2.898E+02 2.898E+02 2-898E+02 2.898EC02 2.8981+32 2.898E+02 
3.764E+02 3.786E+02 3.787E102 3.787E+02 3.787E+02 3.787E+02 3.787E+02 3.7878+02 3.787E+02 3.787€+02 3.787E+02 3.787E102 
4.373E+02 4.270E+Oi 4.169E+02 3.8821+02 3.446E+02 2.141E+02 4.046E+Ol 3.46lE-01 2.014E-08 0.0  0.0 0.0 
2.245E+01 3.274E+Ol 4 2 7 9 E * O l  7.153E+OI 1.151E*02 2.457E+02 4.194E+O2 4.595E+02 4.598E+02 4.598E+02 4.598E+02 4+598E+02 
4.846E+02 4.894E+02 4.89SE+02 4.895E102 4*8958+02 4.895€+02 4.895E+O2 4.89tE+02 4 . 8 9 Y t 0 2  4*895E+02 4.8958+02 4.895E102 
5.300E+02 5.300E+Oi 5.300E+02 5.300E+02 5.300E+02 5.300E+02 5*300E+02 5.300Ei02 5-300E+02 5.300E+02 5.300E+02 5.300E102 
6.554E-05 1.0978-04 1.652E-04 3.937E-04 9-528E-04 4-6191-03 2.262E-02 7.67CE-02 2.663E-01 2-698E+00 2.64BE+O1 6.402E+OI  
6.167€+02 6.167E+02 6.167E+OZ 6.167E+02 6.167E+02 6*167E+02 6.1678+02 6.167E+02 6-167E+02 6.167E+O2 6.167E+02 6.167E+02 
6.13LE+OZ 6.319E+OZ 6*323E+OZ 6.323E+02 6.323E+02 6.323Es02 6-3238+02 61323E+02 6.323E+02 6.323E+02 6.323E+02 6.323E+O2 
6.656E+02 6.656E+O2 6.656E+02 6.656E+O2 6.656E+02 6.656E+02 6.656E+02 6.65CE+02 6-656E+02 6.656E+02 6.656E+02 6.656E+02 
2.542E+01 2.542E+Ol 2.542E+01 2.542E+OL 2.542E+OL 2.542E+Ol 2.542E+OI 2.542E+01 2.542E+01 2.542E+Ol 2.542E+01 2 .542E+01 
6.591E+02 6.591E+Oi 6-591E+02 6.591E+02 6.591E+02 6.591E+02 6.591E+OZ 6.591E+02 6.591E+02 6.591E+O2 6.591E+02 6.591E+02 
6sROZE+02 6-802EiOZ 6-802E+02 6.802E+O2 6.802E+02 6.802E+02 6.802E+02 6.802E+02 6*8OZE+02 6.802E+02 6.802E+02 6.802E+02 
6.564E+02 6.564€+02 6.564E+02 6.564E+02 6.563E+02 6.563E+02 6.561E+O2 6.557E+O2 6-54PE+O2 6-353E+02 4*740E+OP 2.9lOE+02 
4.031E-03 6.167E-01 8.303E-03 1.471E-02 2.539E-02 6.8LOE-02 2.176E-01 6-445E-01 2.136E+00 2.102E+01 L.823E+02 3.654€+02 
7.756E+02 7.756E+02 7.756E+OP 7.756EC02 7-756E+O2 7.756E+02 7.756E+02 7.75E+O2 7-756E+02 7.756E+02 7.756E+02 7.756E+O2 
7.079E+01 7.079E+OL 7.079E+01 7*079E+Ol 7.079E+OI 7*079E+Ol 7.079E+Ol 7.07SE+01 7.079E+OL 7.079E+Ol 7.079E+Ol 7.079E+OI 
6.447E+02 6.447E+02 6.447E+02 6.447E+02 6.447E+02 6.447E+O2 6.447E+O2 6.447E+02 6.447E+02 6.4478+02 6*447E+O2 6.447E+02 
6.387E+02 6.387E+Oi 6.387Et02 6*387E+02 6-3878+02 6.387E+02 6.387€+02 6-387E+02 6.387E+02 6.387E+02 613871+02 6.387E+02 
*.035E+02 4.056E+02 4.056E+02 4.056€+02 4-056E+02 4.056E+02 4.056E+02 4-05€E*02 4-056E+02 4.056E+02 4.056Ei02 4.056E+02 
4.517EW 2 4.517E+OP 4.517E+02 4.517E+02 4.517E+02 4.517E+02 4.51 7E+02 4 - 5 1  7E+O2 4*517E+02 4.51 7E+02 4.517E+02 4.51 7E+02 
1-676E+OZ 1.676E+02 1.676E+02 1.676E+02 1-676E+02 1.676E+02 I .676E+02 1.67eE+02 I .676E+02 1.676E+02 1.676E+02 1.676E+02 
3.233E+02 3.233E+OE 3.233€+02 3.233E+O2 3.233E+02 3-233Ec02 3*233E+02 3.231E+02 3.233E+02 3*233E+02 3.233E102 3.233E+02 
9.776E+O 1 4.91SE+O 1 2.471E+Ol 3- I 4 0 E i 0 0  I -009E-01 1 - 074E-07 I .337E-28 0 .0  0.0 0.0 0.0 0.0 
I .969E+02 2.455E+O2 2.699E+02 2.915E+02 2-945E+O2 2.946E+02 2.946E+02 2.9461+02 2.946E+0?. 2.946EI.02 2.946E+02 2.946E+02 
1.841E+02 1.841E+02 I .84lE+02 1.841E+02 1-841E+02 1.841E+O2 1.841E+02 1 .841Et02 I.B4LE+OZ 1.839E+02 1.822E+02 1.793E+02 
1.267E+02 1.267E+02 1.267E+02 1.267E+02 I.267E+02 1.267E+02 1.267E+02 1.267E+02 I -267E+02 1.2671+02 1.267E+02 1.267E+02 
6.601E+OL 6.601E+OI 6.60lE+Ol 6.601E+01 6.601E+OI 6.601E+OL 6.601E+01 6-601E+Ol 6.601E+OI 6.601E+OI 6.601E+OL 6*601E+01 
4.080E+01 4.080E+01 4.080E+01 4.080E+01 4.080E+01 4.080E+OL 4 .080E+Ol  4.08CE+01 4.080E+OL 4.080E+Ol b . O B O E + O l  4.080E+01 
2.491E+01 2.518E+OL 2.528E+OI 2-5338+01 2-533E+01 2.533€+01 2.533E+Ol 2.531ElOl 2-533E*01 2-533E+Ol 2.533E+Ol 2.533EIOL 
4.095EtOl 9.095E+Ol 9.095E+O1 9.095E+01 9-095E+Ol 9.095E+01 9-095EtOL 9.095E+OI 9-095€+01 9.0951+01 9-095E+Ol 9.095E+Ol 
2.945E+02 2.945E+02 2.945E+02 21945E+O2 2.9458+02 2.945E+02 2.945E+02 2.94CE+O2 2.945E+O2 2-945E+O2 2.945E+02 2.945E+02 
5 .978~+02 ~ . 9 7 8 ~ + 0 2  5 .978~+02 5 .978~+02 5 . 9 7 8 ~ + 0 2  5.978~+02 5.978~+02 5 .97e~+oz 5 . 9 7 6 ~ + 0 2  S . ~ S L E + O ~  S . ~ L ~ E + O ~  5 .338~+02 
9.549E+02 9.549E+02 9.549E+02 9.549E+02 9.549E+O2 9.549E+02 9.549E+02 9.54SE+02 9.549E+02 9.549Ei02 9.5498+02 9 .549~+02 
7.539E+01 5.386E+01 3.849E+01 1.404E+01 2.614E+00 3.297E-03 1.989E-13 0 . 0  0.0 0.0 0.0 0.0 
4.257E+Ol 6.409E+01 7*9a7E+Ol 1.039E+02 1-153E+O2 1.180E+02 1 - 1 8 O E + 0 2  1~18OE+OZ 1.IROE+02 l.l80E+02 I .180E+02 1 . 1 8 O E + O Z  
3. Ll8E+O 2 3.118E+02 3.1 18E+02 3. I 1  8E+02 3.1 18E+O2 3.118E+OZ 3.1 LBE+02 3.1 I €E+02 3.117E+02 3.109Ei02 3.026E+02 2.892E+02 
4.378E+OL 6.625E+Ol 8.821E+OL 1.5LlEt02 2.467E+02 5.357E+02 9.300E+02 1.021E+03 1.028E+O3 1.028E+O3 I.O28E+03 1.0288+03 
I.O61E+03 l.O6IE+OI I.O6LE+03 I*061E+03 I .O6lE+03 I.O6lE+O3 I.O6lE+O3 1.06LE+03 1.0618+03 L-O61E+03 I.O6IE+O3 l.O6LE+03 
I.OLbE+03 l.O14E+OL l.O14E+03 l .O14E+03 1.014E+03 l*OL4E+03 1.014E+03 1.014E103 1.014E+03 I.O14E+03 1.014E+03 1.014E+03 
1.032E+03 1.032E+OI 3 ~ 0 3 2 E + 0 3  1.032E+03 1.032E+03 1-O32E+O3 1.032E+03 1.032E103 L.O32E+03 I.O3ZE+03 1.032E+03 1.032E+03 
9.325E+02 9.339E+Oi 9.339E+02 9.339E+02 9.339E+02 9.339E+02 9-339E+O2 9.33SE+02 9.339E+02 9.3391+02 9.339E+02 9.339E+02 
9.369E+02 9.369E+02 9.369€+02 9.369E+02 9.369E+02 9-369E+02 9*369E+02 9.36SE+02 9.36PE+02 9.369E+O2 9.369E+02 9.369E+02 
6.778E+02 61778E+02 6.778Ee02 6.778E+02 6.7788*02 6.778E+02 6.778E+O2 6.77eE+O2 6.778E+02 6.778E+02 6.7781+02 6.778E+02 
I.922E+02 7.889E+01 3.238Et01 2.238E+00 2.606E-02 4.786E--10 0 . 0  0.0 0.0 0.0 0.0 0.0 
8.748E+02 9.881E+02 1.035E+03 I.O65E+OJ 1.067E+03 1.067E+03 1.067E+03 1.067E+03 1.067ECO3 1.067E+O3 1.067E+03 1.067E+03 
5.664E+02 5.664E+Oi 5-664E+02 5.664E+02 5.664E+02 5.664E+02 5-664E+02 5.664E+02 S.664E+02 5.664E+02 5.664E+02 5.664E+02 
5.606E+02 5.606E+02 5.606E+02 5*606E+02 5.606E+02 5-606E+02 5.606E+02 5.606E+02 5.606E+02 5*606E+02 5.606E+O2 5.606E+02 
9.838E+02 9.614E+Oi 9.394E+02 8.765E+O2 7.809E+02 4.919E+02 9.760E+01 9.607E-01 9.086E-08 0.0 0.0 0.0 
L.I46E+02 8.803E+01 6*759E+OI 3.059E+01 8.164E+00 4.139E-02 3-8431-10 0.0 0.0 0.0 0 . 0  0.0 
7.057E*Ol 9.719E+01 1.176E*02 1.546E+02 1.771E+02 I .BSPE+OZ 1.852E+02 1.852E+02 I.852E+02 I .852E+02 1.852E+02 1 . 8 5 2 ~ + 0 2  
3.0658*02 3.065E+Oi 3-06SEtO2 3.065E+02 3.065E+02 3.065E+02 3.065E+O2 3.065E+O2 3.065E+02 3.0651+02 3.0658+02 3 .065~+02 
1.356E+02 1.3578+02 1.357E+02 1.357E+02 1.357E+02 1.357E+02 I -357E+02 1.357E+02 I .357E+02 1.357E+02 1.357E+02 1 .357~+02 
1.467E+02 1.467E+02 1.467E+02 1.467E+02 1.467E+02 1.467E+02 1.467E+02 1.467E+02 1.467E+02 I.467E+02 1.4671+02 1.467E102 
2.518E+02 2.518E+Oi 2.518E+02 2.5LBE+02 2.518E+O2 2.518E+02 2.518E+02 2.51eE+02 2.518E+02 2.518E+O2 2.518E+02 2.510E+02 
1.139E+O 2 1.139E+O2 1.139E+02 1.139EC02 1.140E+02 1.140E+02 1 1 40E+02 1 - 1 4  OE+OZ 1.140E+02 1.140E+02 I .  I 4OE+02 L . l b O ~ + 0 2  
8.789E+OL 8.790E+Ol 8.790E+OI 8.790E+Ol 8.790E+Ol 8.790E+01 8.790E*Ol 8.790E+Ol 8.790E+Ol 8.790E+01 8.790E+Ol 8.790E+Ol 
3.117E+OL 3. I l 7 E + O I  3 - 1  17E+0 I 3-  I17E+OI 3.1 17E+OI 3.117E+01 3.117E+OI 3 - 1 1  7E+OI 3 - 1  17E+OL 3.1 17E+Ol 3.11 7E+O 1 3 .1  17E+Ol 
2.924E+0 I 2.698E+0 1 2*489E+Ol 1.954E+Ol I .306E+OI 2- 6068+00 9-2091-03 9-89  7E- L O  0 . 0  0.0 0 . 0  0.0 
3.218E+00 5.482E+00 7.571E+00 1*292E+Ol 1*940E+01 2.985E+Ol 3.245E+01 3-24CE+OI 3.246€+01 3.246E+Ol 3.246E+OI I.246E+01 
4 .607EWl  4.607E+Ol 4.607E*01 4.607E+01 4*607E+Ol 4.b07E+01 4*607E*OL 4.607E+01 4.607E+01 4.607E+Ol 4.607E+01 4.607E+Ol 
2.316E+04 2.319E+04 2*319E+04 2.319E+04 2*319E+04 2.319E+04 2.319E+04 2.319E+O4 2.319E+04 2.319E+04 2.318E+04 2.3178+04 
2.345El04 2.345E+04 2.345E+04 21345E+04 2-345E+04 2.3458+04 2.345E104 2-34EE+04 2.345E+04 2.345E+04 2.345E+04 2.345E+04 
111 
B E  
cu 
S E  
PB 
S R  
Y 





R H  
PO 
A G  
CD 
I N  
SN 




c s  
8 1  
L A  
CE 
PR 
N O  




T B  
ov 
H O  
ER 

































2 - 9 0 6 E l O l  
1.431 E+02 




' A L  3.362E+06 
TAELE 8 . 3 5 .  CURlES O F  F l S S l O h  PRODUCT ELEMENTS I N  BUR HIGH-LEVEL UASTE 
A S  A FUNCTION OF DECAY TIME (BASIS = 1.0 HTHMI 
I - O Y R  2 . O Y R  5 . O Y P  I O . 0 Y R  30.OYR 1OO.OVR 3 0 0 . O Y R  1 . O K Y  
2.405E-06 2.405E-06 2.4058-06 2.405E-06 2.405E-06 2.405E-06 2.40EE-06 2.404E-06 
0.0 0.0 0.0 0.0 0 .0  0 .O 0.0 0.0 
3.380E-01 3+380E-01 3.380E-01 3-380E-01 3.379E-01 3.377E-01 3.36SE-01 3.344E-01 
2.183E--35 1.767E-05 1.767E-05 1.767E-05 L.767E-05 1.767E-05 1.767E-05 1.767E-05 
5.8i'IE+O4 5.690E+04 5.297E+04 4.703E+04 2.922E+04 5.521E+03 4.731E+OL 2.748E-06 
5.985E+04 5.693E+O4 5.299E+04 4-704E+OQ 2.922E+04 5.523E+03 4.731ECOl 2.749E-06 
3.839E+03 7.487E+OL 1.503E+OO !.503E+00 1.503E+00 1.503E+00 1.503E+00 1.502E+00 
8 . B O O E + O I  1.696E+02 4.292E-01 6.530E-01 L.L48E+00 1-42OE+OO 1 .42EE+00  I.427E+00 
0.0 0.0 0.0 0.0 0 . 0  0 . 0  0.0 0.0 
1. Ll3E+O I 1.1 L3E+01 1. I13E+Ol 1.1 I3E+01 1.1 13E+Ol 1.11 3E+O 1 1- 11  Z E + O I  1 . l lOE+01 
I.646E+OC 8.27lE+04 1.051E+O4 3.376E+02 3.594E-04 4.474E-25 0.0 0.0 
1.646E+OI 8-27 lE+04 I.O51E+O4 3.376E+02 3.594E-04 4.474E-25 0 - 0  0.0 
9.473E-02 9.473E-02 9.473E-02 9.473E-02 9.473E-02 9.473E-02 9 . 4 7 f - 0 2  9.472E-02 
7.356E+02 2.671E+02 1.278E+OI 8.082E-02 2.321E-05 1.584E-05 5.319E-06 I -166E-07 
*.026E+OI 3.806E+01 3.301E+01 2-603E+OI  1.006E+Ol 3.617E-01 2.70iE-05 9.728E-20 
2.333E-01 1.399E-05 1.54LE-11 I.237E-11 1.237E-11 1.237E-11 1.237E-11 I -237E-11 
1.916E+OI 3.565E+Ol 1.441E+00 7.782E-01 7.383E-01 6.674E-01 6.26LE-01 6.204E-01 
7.874Ec01 6.129E+O3 2.894E103 8.285E+O2 6.268E+00 7.117E-01 7.107E-01 7.072E-01 
2.692E+OZ 1.571E+03 7.059E+02 2.020E+02 1.355E+00 3.346E-08 1.425E-12 I -425E-12 
3.392E-0 E 3 -3  92E-05 3.392E-05 3 -392E-05 3.392E--05 3.392E-05 3.39 ZE- 05 3.392E- 05 
9.877E-IE 5.67lE-24 0 .0  0.0 0.0 0.0 0.0 0.0 
1.534E+05 1.316E+05 9 . 4 4 9 + 0 4  7.134E+04 4.281E+04 8.494E+03 8.396E+01 3.59lE-01 
7.914E+04 7.733E+04 7.215E104 6.428E+04 4.049E+04 8.0351+03 7.90SE+01 7.4806-06 
6.000E-07 9.332E-1 I 9.332E-11 9.332E-11 9.332E-11 9-332E-11 9.33iE-11 9.332E-11 
2.518E+OC L.O33E+OS 7.142E+03 8.317E+Ol 2.402E-05 2.249E-05 2.24SE-05 2 -2498-05 
2.548E+OE I.O46E+05 71228E+03 8.4178+01 1.546E-06 0.0  0.0 0.0 
3.482E-OS 1.224E-09 1.260E-09 I -263E-09 1.263E-09 1.261E-09 1.261E-09 I.263E-09 
8.164E+04 61268E+04 2.837E+04 7-571E+03 3.838E+01 3.56OE-07 0 . 0  0.0 
3.206E+02 3.182E+02 3.109E+02 2.992E+02 2.565E+02 1.496E+02 3.20CE+01 I.460E-01 
1.149E+04 I.O38E+04 7.685E+03 4.725E+03 7.780E+02 2.S30E+00 I.704E-06 4.672E-22 
1.021E+01 3.586E+00 1.555E-01 8.328E-04 1.152E-12 5.162E-13 5-17EE-13 5.175E-13 
4.314E+OC 1.301E-01 3.565E-06 8.884E-14 0.0  0 .O 0.0 0.0 
0 . 0  0 .0  0 . 0  0 .0  0 .0  0 .O 0.0 0.0 
I.721E-02 1.72OF-03 I.717E-03 1.712E-03 1.693E-03 1.626E-03 L.44eE-03 9.666E-04 
2.472E-lE 4.966E-30 0.0 0.0 0.0 0.0 0.0 0.0 
1.919E-01 4.083E-04 6.011E-05 9.78LE-06 7.156E-09 7.577E-20 0 - 0  0.0 
1.305E+06 7.777E+05 3.480E+05 2.442E+05 1.429E+05 2.774E+04 3.05CEt02 1*629E+Ol 





























4 - 2 1  LE-06 4 - 2 1  LE-06 
0.0 0.0 
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CURIES OF PRINCIFAL F I S S I O N  PRODUCT NUCLIDES I N  BUR HIGH-LEVEL WASTE 
A S  A F U N C T I O N  O F  DECAY TIME (BASIS = 1.0 HTHM) 
HLU 1.016 2.OYR 5.OYP I O . O Y R  30.OYR 100.OVR 300.OVR 1.OKV 1O.OKY 1OO.OKY 250.OKY 
3.380E-01 3.38OE-01 3.380E-01 3.38OE-01 3.380E-01 3.3791-01 3.3771-01 
5.967E+04 5.827E+04 5.690E+04 5.297E+04 4.703E+04 2.922E+04 5.521E+OJ 
5.968E+04 5.828E+04 5.691E+04 5.299E+04 4.704E+04 2.922E+04 5.523EtOJ 
I .190E+05 I.57LE+O? 2.075E+01 4.778E-05 1.918E-14 0 . 0  0.0  
1.503E+OO 1.503E+OO I.503E+00 L-S03E+00 1.503E+OO I.503E+00 1.503E+00 
I.378E-01 2.019E-01 2.628E-01 4,280E-01 6.528E-01 1.148E+00 1.420E+00 
2.006E+05 31837E+03 7.337E+Ol 5.129E-04 I .311E-12 0 . 0  0 .O 
3.867E+05 8.771Ec03 1.688E+OZ 1.139E-03 2.911E--12 0 . 0  0 .O 
1. I13E+O I 1.1 \3E+0 I 1.1 I3E+O I I - 1 1  3E+O I 1.11 3ECO 1 I.l13E+OL 1. I 1  3E+01 
3.272E+05 1 . 6 4 5 E + O E  8.271E+04 1.051E+04 3.376E+O2 3.594E-04 4.4748-25 
3.272E+05 1 . 6 4 5 E + O E  8.271E+04 1-051E+04 3.376E+02 3.594E-04 4.474E-25 
9.473E-02 9.473E-02 9.473E-02 9.473E-02 9.4731-02 9.473E-02 9.473E-02 
1.011E+04 7.871E+OL 6.129E+03 2.893E+03 8.278E+02 5.556E+00 1.3711-07 
2.413E+03 1.920E+02 1.495E+03 7.058E+02 2.020E+02 1.355Es00 3.346E-08 
6.247E-01 6.247E-01 6.247E-01 6.247E-01 6.247E-01 6.246E-01 6-2438-01 
1.8731-01 8.746E-02 8.746E-02 8.745E-02 8.745E-02 8.744E-02 8.740E-02 
6.247E-01 6.247E-01 6.247E-01 6.247E-01 6.247E-01 6.246E-01 6.2431-01 
9.758E.04 6.972E+04 4.9828104 1.817E+04 3.384E+03 4.267El00 2-574E-10 
3.592E-01 3.592E-01 3.592E-01 3.592E-01 3.592E-01 3.592E-01 3.592E-01 
8.561E+04 8.366E+04 8.175E+04 7.627E+04 6.795E+04 4.281E+04 8.493E+03 
8.099E+04 7.914E+04 7.733E+04 7.2lSE+04 6.428E+04 4.049E+04 8.0358+03 
6.135E+05 2.518E+OE 1.033E+05 7.142E+03 8.317E+01 1.527E-06 0 . 0  
6.135E+05 2.518E+OC 1.033E+05 7.142E+03 8.317E+01 1.528E-06 0 . 0  
7.362EC03 3.021E+OI 1.240EC03 8.570E+OL 9.980E-01 1-833E-08 0 . 0  
I.O63E+05 8.164E+04 6.268E+04 2.837E+04 7.571E+03 3.838E+OI 3.564E-07 
3.231E+02 3.206E+Oi 3.182E+02 3.109E+02 2.992E+02 2.565E+02 1-496E+02 
7.8%E+03 7.285E+01 6.721E+03 5.277E+03 3.527E+03 7.036E+02 2.487E100 
4.833E103 4.202E+O3 3.654E+03 2.403E+03 1.194E+O3 7.297E+Ol 4.1IPE-03 
3 . l l l E + 0 6  1.302E+Ot 7.773E+05 3.479E+05 2.442E+05 1.428EC05 2.774E+04 


























2.97 7E- 1 5 
3 05 CE * 0 2  
e .  72  e€- 02 
3 -344E- 01 
2.74 BE- 06 
2.749E-06 
0.0 




1 - 1 I OE+OI 
0.0 
0.0 




8 -685E- 02 
6.204E- 0 I 
0.0 



















I.O78E+Ol 8.04 OE+O 0 
0.0 0.0 
0.0 0.0 
9.463E-02 9.372E-0 2 
0.0 0.0 
0.0 0.0 
5.829E-01 3.124E-0 1 
8.160E-02 4.3731-02 




0.0 0 . 0  
0.0 0 . 0  
0 .0  0 . 0  
0 .0  0.0 
0 .0  0 .0  
0 .0  0 . 0  
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TABLE 8.37. WATTS OF FISSION PRODUCT ELEMENTS IN BWR HIGH-LEVEL WASTE 
A S  A FUNCAION OF OECAY TIME f8&SIS = 1.0 HTHUI 
1.0~6 2 . 0 1 ~  5 . 0 ~ ~  1 0 - O Y R  3 0 . 0 1 ~  100.01~ 3 o a . 0 ~ ~  L . O K Y  1 0 . 0 ~ ~  1 0 0 . 0 ~ ~  250.0~1 
2.887E-09 2.087E-05 2.887E-09 2.887E-09 2-8878-09 2.887E-09 2.8878-09 2.887E-09 2.886E-09 2.875E-09 2.765E-09 2.59LE-09 
2.295E-32 0 . 0  0.0 0 . 0  0.0 0.0  0 .O 0.0 0.0 0.0 0.0 0.0 
8.416E-OE 8.415E-OE 8.415E-05 8.415E-05 8.415E-05 8.4138-05 8.4078-05 8.389E-05 8.326E-05 7.564E-05 2.895E-05 E.842E-06 
1.467E-02 3.354E-08 1.477E-08 1.477E-08 1.477E-08 1.477E-08 1.477E-08 1.477E-08 1.477E-08 1.477E-08 1.477E-08 1.477E-08 
3.000E+02 6.916E+01 6.604E+OI 6 .14BE+OI  5.459E+01 3 .391E+Ol  6.408E+00 5.491E-02 3.190E-09 0.0 0.0 0.0 
7.583E+02 3.287E+02 3.155E+02 2.937Et02 2-6071+02 1.620E+O2 3.06lE+01 2.622E-01 1 -523E-08 0.0 0.0 0.0 
L.O16E+O3 1 .944E+Ol  3.718E-01 1.772E-04 1.706E-04 1.746E-04 1.7461-04 1.746E-04 1.745E-04 1,738E-04 1.6698-04 1.559E-04 
1.857E+03 4.21IE+OI 8.103E-01 8.254E-05 1.169E-04 2-0478-04 2.528E-04 2.54iE-04 2.540E-04 2.527E-04 2.4188-09 2.259E-04 
1.263E-14 0.0 0.0 0.0 0 .O 0 .0  0.0 0.0  0.0 0.0  0.0 0.0 
5.582E-03 5.582E-03 5.582E-03 5.582E-03 5.5828-03 5.5828-03 5.581E-03 5.5778-03 5.564E-03 5.404E-03 4 .032E-03 2.475E-03 
2.466E+02 l.O15E+01 4.918E+00 6.249E-01 2.0078-02 Z.137E-08 2.660E-29 0.0 0.0 0.0 0.0 0.0 
3.153E+03 1.578E+OI 7.9338+02 1.008E+02 3.238E+00 3.4471-06 4.291E-27 0-0 0.0 0.0 0.0 0.0 
5.615E-06 5.615E-OC 5.615E-06 5.615E-06 5-615E-06 5.615E-06 5.615E-06 5-SIZE-06 5.615E-06 5.609E-06 5.556E-06 E.467E-06 
3.358E+01 1.219E+OI 4.426€+00 2.ll8E-01 1.339E-03 2.144E-07 1.463E-07 4.913E-08 1.077E-09 5,016E-31 0.0 0.0 
4.496E-01 6.8SOE-02 6.408E-02 5.556E-02 4.382E-02 1.694E-02 6.090E-04 4.54€E-08 1.638E-22 0.0 0.0 0.0 
1.ISIE-03 6-8968-06 4-141E-08 2+674E-14 1.775E--34 1.775E--14 1 -775E--14 1.77ZE-I4 1.775E-14 1,775E-14 1 .775E- l I  L.775E-14 
3.464E+00 5.004E-01 7.556E-02 1.599E-03 1.082E-03 I.007E-03 8.649E-04 7-825E-04 7.737E-04 7.269E-04 3.896E-04 1.377E-04 
3.335E+01 2.4648+01 1-917E+OL 9.053E+00 2.597E+00 2.694E-02 9.563E-03 9.55CE-03 9.504E-03 8.929E-03 4.785E-03 1.692E-03 
1. a63E+0 t 2.34lE+O C I .328E+00 5.933E-0 1 I .698E-O1 1- 139E-03 2 -81 ZE-1 I 2.13 2E- I 6  2.132E- 16 2.132E-I 6 2. I32E-16 2.132E-I 6 
2.538E-06 1.569E-OE 1.569E-08 3.569E-08 1.5898-08 1.569E-08 1.569E-08 1.56SE-08 1.569E-08 1.568E-08 1.562E-08 1.552E-08 
0.0 9.503~-1e 5.455~-27 0 . 0  0.0 0.0 0 . 0  0.0 0.0 0.0 0.0 0.0 
l.O88E+03 8r022E+O 2 5.975E+02 2.693E+02 I .096E+02 4.739E+01 9 395E+00 9.255E-02 I.198E-04 I.195E-04 I - 163E-04 1. I 1  2E-04 
3.186E+02 3*107E+OP 3.036E+02 2-833E+02 2.524E+02 1.590E+02 3.155E101 3.105E-01 2.937E-08 0.0 0.0 0.0 
3.977E+00 I.OO6E-OE I.608E-13 1 -607E--13 1 -607E-I  3 I.607E-13 L -607E-13 1.607E-13 I - 6 0 1 E - 1 3  1.607E--13 1 -607E-I  3 1.607E-I 3 
4.626E+02 1*670E+02 6.854E+01 4.73lE+00 5.516E-02 1.0138-09 0 . 0  0.0 0 .O 0.0 0.0 0.0 
4.513E+03 1.852E+03 7.599E+02 5.253E+Ol 6.117E-01 I .123E-08 0 . 0  0.0 0.0 0.0 0.0 0.0 
4.872E-02 5.578E-12 6.388E-22 0.0  0.0 0.0 0.0  0.0 0.0 0.0 0.0 0.0 
6.058E+01 2.933E+01 2.248E+Ol L.O18E+OI 2-716E+00 1.377E-02 1.278E-LO 0.0 0.0 0.0 0.0 0.0 
3-7891-02 3.76OE-02 3.731E-02 3.64%-02 3.5088-02 3.007E-02 1.754E-02 3.75EE-03 1.718E-05 5.766E-08 5.766E-08 5.766E-08 
7.5058+01 6.826E+OI 6.282€+01 4.899E+01 3.245E+01 6.357E+00 2.254E-02 1.32€8-08 3.542E-24 0.0 0.0 0.0 
2.5048-02 8.798E-OS 3.091E-03 1.340E-04 7.178E-07 6.701E-15 6.725E-IS 61743E-15 6.703E-15 6+743E-15 6.743E-15 6.7n3E-15 
L.L65E+OO 3.513E-02 1.059E-03 21904E-08 7.236E-16 0 .0  0 .O 0.0 0 . 0  0.0 0.0 0.0 
1.760E- I 6 0 . 0  0.0 0 . 0  0 . 0  0.0 0.0 0 . 0  0 . 0  0.0 0.0 0.0 
1.908E-05 1.907E-05 1.906E-05 1.902E-05 1-897E-05 1.875E-05 I.801E-05 1-6041-05 I.071E-05 5.917E-08 1.568E-30 0.0 
2.479E-OS 4.981E-21 I.001E-32 0.0 0.0 0.0 0 .O 0.0 0 . 0  0.0 0.0 0.0 
2.374E-05 3.3468-06 4.8901-07 1.047E-08 1.5178-09 1-LIOE-12 I.175E-23 0.0 0.0 0.0 0.0 0.0 
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T O T I L  
TAPLC 8.78. WATTS OF PRINCIPAL FISSION PRODUCT NUCLIDES I N  BUR HIGH-LEVEL WASTE 
A S  A FUNCTION OF DECAY TIME 184515 = 1.0 M T H H I  
HL w 1 . O Y F  2 . O Y R  5.0YP 1O.OYR 30.OYR 1OO.OYR 300.01R 1.OKY 10.OKY 100.OKY 
8.416E-OS 8.415E-OE 8.4LSE-05 8.415E-05 8.415E-05 8.413E-05 8.407E-05 8.384E-05 8.326E-05 715648-05 2.895E-05 
6.921E+01 6.763E+Ol 6.603E+01 6.148E+01 5.459EiOI 3.19LE+OI 6.408Ei00 5.49lE-02 3.190E-09 0.0 0.0 
3.308E+02 3 . 2 3 0 E + O i  3.154E+02 2.937E+02 2.607Et02 1.620Ei02 3.061E+Ol 2.62ZE-01 1-523E-08 0 . 0  0.0 
1.275E+OZ 5.644E+OC 7.4548-02 1.716E-07 6.889E-17 0 . 0  0.0 0.0 0 .O 0.0 0.0 
1.746E-04 1.746E-04 1.746E-04 1.746E-04 1.746E-04 1.746E-04 1.746E-04 1.74bE-04 1.745E-04 1.738E-04 1.669E-04 
2.442E-09 3.577E-OE 4.656E-05 7-5838-05 1.157E-04 2.0348-04 2 -51 5E-04 2.525E-04 2.528E-04 2- $1  BE-04 2.4 17E-04 
l.O16E+O3 1.94bE+Ol 3.716E-01 2.598E-06 6.641E-15 0 . 0  0 .O 0 . 0  0.0 0.0 0.0 
1.855E+O3 4.2078101 8.095E-01 5.462E-06 1-396E-14 0.0 0.0 0.0 0.0 0.0 0.0 
5.5828-03 5.582E-03 5.582E-03 5.582E-03 5.582E-03 5.582E-03 5.581E-03 5.57E-03 5.564E-03 5.404E-03 4.032E-03 
1.946E+01 9.781E+OC 4.918Ei00 6.249E-01 2.007E-02 2.137E-08 2.660E-29 0 . 0  0.0 0.0 0.0 
3.138E+03 1.578E+03 7.933Ei02 1.008Ei02 3 . 2 3 8 E i 0 0  3.447E-06 4.29lE-27 0 . 0  0.0 0.0 0.0 
5.615E-OC 5.61SE-Ot 5.615E-06 5.6155-06 5.6158-06 5.615E-06 5.615E-06 5-61  9-06 5.615E-06 5.609E-06 5.556E-06 
3.339E+Ol 1.212E+Ol 4.401E+00 2.106E-01 1.331E-03 2.109E-12 0 . 0  0.0 0.0 0.0 0.0 
3.16OE+Ol 2.4618+01 1.916E+OI 9.044E+00 2+588E+00 1.737E-02 4.287E--10 0.0 0.0 0.0 0.0 
7.791E-04 7r791E-04 7.791E-04 7.791E-04 7.791E-04 7.7891-04 7.78bE-04 7.77EE-04 7.737E-04 712698-04 3.896E-04 
3.461E-03 1.6168-02 1.616E-03 L.616E-03 1.616E-03 1.blbE-03 1.615E-03 1.612E-03 1.605E-03 1.508E-03 8.080E-04 
7.954E-03 7.954E-03 7.954E-03 7.954E-03 7.953E-03 7.952E-03 7.949E-03 7.938E-03 7.899E-03 71421E-03 3.977E-03 
9.932E+02 7.096E+OP 5.070E+O2 I.BSOE+02 3.444E'+Ol 4.343E-02 2.620E-12 0 .0  0.0 0.0 0.0 
1.1-E-04 1.1998-04 I.199E-04 1.199E-04 1.199E-04 1.199E-04 I -199E-04 1.199E-04 1.198E-04 1.1958-04 1.163E-04 
9.470E+Ol 9.254EiOl 9.042E+OL 8.437E+Ol 7.516EiOI 4.735E+OI 9.395E+00 9.24lE-02 817458-09 0.0 0.0 
3.18OEi02 3. 107EiOE 3.036Et02 2.833E+02 2.524EiOZ I.590E+02 3*155E+Ol 3.10CE-01 2.937E-08 0.0 0.0 
4.069E+O2 1.670E+02 6.854E+01 4.737Ei00 5.516E-02 L.013E-09 0 . 0  0.0 0.0 0.0 0.0 
4.509E+O3 1.851E+OZ 7.595E+02 5.250Ei01 6.113E-01 1-123E-08 0 . 0  0.0 0.0 0.0 0.0 
~ . B I ~ E + O I  z . ~ ~ ~ E + o I  2.248~+01 I.OLBE+OI 2 . 7 1 6 ~ + 0 0  i .377~-02 I . Z ~ ~ E - L O  0.0 0.0 0.0 0.0 
3.789E-02 3.76OE-02 3.731E-02 3.645E-02 3.508E-02 3.007E-02 1.754E-02 3.75EE-03 1.712E-05 0.0 0.0 
7.063E+OI 6.516E+01 6.012Ei01 4.720EiOL 3.155EiOI 6.294E+00 2.2248-02 2.22ZE-09 0 . 0  0.0 0.0 
3.515EiOO 3.056E+00 2.658Ei00 1.747E+00 8.688E-01 5.308E-02 2.991E-06 ZeIfiEE-18 0 . 0  0.0 0.0 






























1.394E+O4 5.316E+O2 31021E+03 1. L36Ei03 7.193E+02 4.087EiOZ 7.802E+O1 7.40fE-01 1 -651E-02 I.564E-02 9.766.5-03 4.809E-03 
115 
Q 
TAeLE 0 . 3 9 .  PHOTONS F R O M  FISLION PRODUCTS I N  BUR HIGH-LEVEL WASTE 
AS A FUNCTION OF DECAY TIME (8ASIS = 1.0 HTHM) 
I8 GROUP PHDTDN RELEASE PATES. PHOTONS/SECOND 
B A S I S =  METRIC TON O F  I N I T I A L  HEAVY METAL AT A REPROCE5SING TIME O F  1 6 0  DAYS 







1.250E- 0 I 











3.521E+16 I.602E+16 9.015E+l5 3.632E+15 
7.892E+ 1 E 3.595E+ 1 1 2 -05 1 E+ I5 8.224E+ 1 4  
7.966E+l5 3.595€+15 1.982E+15 71771E+14 
7.226E+15 3.328E+II 1.849E+15 7.149E+14 
5.038E+15 2 . 3 2 O E + l C  1.261E+15 4.578E+14 
6-550E+LE 2.596Et lE 1.320E+15 4.000E+14 
4.375E+15 2.026E+I1 1.102E+15 3.918Ei14 
2*294E+15 I.O96E+l5 6.0561+14 2*069E+14 
1-5488+16 9.043E+l5 6-706E+L5 3.881E+15 
2 .3UE+ lb  I.lOSE+lE 1.891E+15 7.178E+14 
9 . 2 5 5 E + l 4  5.431E+I4 3.595EI14 1.613E+14 
I .045E+l4 4.633E+II 2-404E+11 5.7866+12 
1.913E+14 7.982E+12 3.358E+L3 2.582E+l2 
3.049E+12 1.372E+I i  6.839E+II 8.539Ei10 
3.4251+11 I.7LOE+L I 8.597E+l0 1.093E+IO 
4.671E-05 4.788E-05 4.878E-05 5.04LE-05 
3.031E-06 3.107E-OC 3.165E-06 3.271E-06 
I.IOOE+Ol 1.916E- 




















7.0 OOE +00 
I .  I 0 0 E + 0 1  
TOTAL 










1.91 lE+14  

































2.19 4 E + l 2  
7.587E+1 I 






2.767E+12 5.886Et10 5.705E+lO 4.28IE+10 
5.7648+11 I.751E+IO I .665Et lO  1.026E+10 
5.5788+11 4.979E+09 4.791E+09 3.310E+09 
5.2518+11 8.048E+09 7.674E+09 4 . 9 1 8 E t 0 9  
3.23 € E t  1 1  1.323E+ IO 1-24 7E+ LO 6.979E+09 
2.0 L?E+I I 1 . 1  I ZEt 09 I.O6OE+09 6.702E+0 8 
2.651E+LI 1.271E+09 I. l63E+09 6.475E+08 
1.3926+11 2.517E+LO 2.364E+LO I.267E+lO 
3.12SE+12 5.587EC10 5.248E+10 2.813E+lO 
2.12SE+10 2.854E+09 2.633E+09 1.408E+09 
6.75 €E+09 6.79BE+ 08 6.3 77E+ 08 3.41 7E+0 8 
4.744E+08 2.896E+04 2-719E+04 1.457E+04 
5.217E104 3.501E-03 4.712E-04 4.712E-04 
213618-04 2.361E-04 24361E-04 2.361E-04 
1.73EE-04 1.738E-04 1-738E-04 1.738E-04 
5.176E-05 5.176E-05 5.176E-05 5.176E-05 


















7 1.964E-07 2.001E-07 2.068E-07 2.109E-07 2.12bE-07 24124E-07 2.124E-07 
7 4.740EILC 2 ~ 8 2 O E + l 6  I . 217E iL6  8.306E+15 4.802E+L5 9*145E+14 8.512E+12 
C I .083E+ I C 7. I47E+ I 5  3.459E+15 2.0971+1 5 1 1 13E+ 15 2.128E+I 4 2.09 €E + 12 
18 GROUP SPECIFIC ENERGY RELEASE RATES. MEV/UATT-SEC 
011SIS= METRIC TON OF I N I T I A L  HEAVY METAL AT A PEPPOCESSING 
~ 1 2 4 E - 0 7  2.124E-07 2.124E-07 2.124E-07 
. 8 9 6 E + l l  1 .802E+l l  1.121E+11 5.585E+l0 
.836E+IO 4-542E+lO 2.467E+10 9.062E109 
TIME OF 1 6 0  DAYS 
I - O K Y  I O - O K Y  1 0 0 . O K Y  2 5 0 . O K Y  
1.3521+08 5-4481+07 4.031E+07 2.457E+07 4.653E+06 4.1502+04 8.828E+02 
5 ~ 1 2 6 E + 0 7  2.056E+07 I.437E+07 8.483E+O6 1.607EM6 1-44lE+04 4.377€+02 
7.433E+07 2-914E+07 2.103E+07 1.217E+07 2.292E+06 2.092E+04 1 e867EC02 
L.O63E+08 4.llOE+07 3.005E+07 1.819E+07 3.431E+06 3.01FE+04 4.627E+02 
1.072EIO8 3.89lE+07 2.748E+07 1.620EC07 3r052E+06 2.752E+04 I -125EC03 
1.651E+08 5.000E+07 3.2491+07 1.668E+07 2&03E+O6 2.51CE+04 1.390E102 
2.479E+08 8.815E+07 6.2036+07 3.693E+07 61898E+06 5.961E+04 2.86OE+OZ 
2.27LE+08 7.760E+07 4.761E+07 2.652E+07 4.991E+06 Ss224E+04 9.437E+03 
3.856E+09 2.232E+09 1.551E+09 9.098E+08 I .8OOE+08 I.79SE+06 3.213E+04 
1.608Et09 6.1OLE+08 1.625E+O8 2.032E+07 1.865E+06 1 - 8 1  OE+04 2.426E+03 
4*494E+08 2.016Et08 I.O31E+08 2.188E+07 9.484E+05 8.44eE103 8.497E+02 
4.206E+O7 I.O13E+07 4.543E+06 1 ~ 2 3 3 E + 0 6  9.943E+04 8.30 ZE+02 5.069E-02 
7*556E+07 5.8101+06 9.41OE+O4 7.253E+OL 1.370E+01 1.174E-01 7.877E-09 
1.881E+06 2.348E+05 714428+03 7.862E-03 6.492E-LO 6.492E-LO 6.492E--10 
3.009E+05 3.824Et04 I.228E+03 1.308E-03 6.085E-10 6.08CE-IO 6.085E-LO 
2.216E-11 2.290E-11 2.335E-11 2.351E-11 2.351E-11 2.351E-11 2.35LE-11 
2.202E-12 2.275E-12 2.320E-I2 2.336E-12 2.336E--12 21336E-12 2.336E-12 






































I ,220E + 0 2  
€.990E+Ol 













2.35 LE-1 1 
2.336E-12 
3.504E+lO 1.083E+lO 7.147E+09 3.459E+09 2.097E+09 I . l l 3E+09  2.128E+00 2.09€E+Ob 4.836€+04 4.542E+04 2.467Ei04 5.062E+03 
5.618E103 1.736E+OI 1.146E+03 5.545E+02 3.362E+02 1.784E+02 3 . 4 l I E t O l  3.36ZE-01 7.752E-03 7.281E-03 3.955E-03 1.45ZE-03 
. 
1 1 7  









N G  
& L  






C A  
S C  
T I  
V 
C9 
M N  
FE 
c o  
N I  
c u  
ZN 
G I  
GE 
A S  
SE 
S R  
Y 
Z R  
NB 
110 
T C  
9u 
R H  
D O  
A G  
C O  





X E  
C S  







T 8  
O Y  
H O  
ER 
T N  
Y e  
L U  
L(F 
T A  
w 
PE 
O S  
I R  
DT 
AU 
H G  
T L  
PB 
0 1  
PO 
TOTAL 
T A ~ C E  13.40. GRAMS OF ACTIVATION PRODUCT ELEMENTS IN BwR CLADDING WASTE 
A S  A FUNCTION OF DECAY TIME (BASIS = 1.0 M T H N )  
S N + 0 - 0 5 %  F I - O Y R  2 . O V P  5.0YR 1 0 . O Y R  30.OYP 100.0YR 3 0 0 . O I R  1.OKY 1O.OKY 1 0 0 . O K Y  2 5 0 . 0 K Y  
7.399E+00 7.398E+O0 7.398ElOO 7.397E+00 7.395E+00 7.392E+00 7.391E+00 
6.872E-02 6.915E-02 6.955E-02 7.064E-02 7.209E-02 7.510E-02 7.653E-02 
2.064E-02 2.464E-02 2.464E-02 2.464E-02 2.464E-02 2.464E-02 2.464E-02 
3.576E-04 3.5761-04 3.576E-04 3-5761-04 3.576E-04 3.576E-04 3.576E-04 
I.734E-01 1.734E-01 1.734E-01 1.734E-01 1.734E-01 1.734E-01 1 -734E-01 
1.092E+O2 1.092E+02 1.092E+02 1.092E+02 1.092E+02 I.O92E+02 I .092E+02 
1.141E+02 1.141E+02 1.141E+02 1.141E+OZ 1.141E+02 1.141E+02 I - l 4 1 E + 0 2  
6 - 028E+O 2 6.02 8E +O 2 6.02 BE+ 02 6.02 BE+ 02 6 . 0  28E+02 6.02 8E+02 6 - 028E+02 
6.303E-06 6.303E-OC 6.303E-06 6.303E-06 6.303E-06 6.303E-06 6.303E-06 
3.797E-09 3.797E-09 3.797E-09 3.797E-09 3.797E-09 3.797E-09 3.797E-09 
7.485E-03 7.485E-01 7.485E-03 7.485E-03 7.485E-03 7.485E-03 7.485E-03 
1.538E-03 1.538E-03 1.538E-03 1.538E-03 1.538E-03 1.538E-03 1.538E-03 
3.392E+0 I 3.392E+O I 3.392E+01 3.392E+01 3.39ZE+O I 3.392E+01 3.392E+Ol 
5.057E+02 5.057E+02 5.057€+02 5.057€+02 5.057E+02 5.057E+02 5.057EC02 
2.247E+0 1 2.247E+0 1 2.247E+01 2.247E+0 I 2.24 7E+O I 2 - 247E+0 1 2*247E+0 1 
3.494E+Ol 3.494E+Ol 3.494E+OI 3.494E+01 3-494E+OI 3.494E+Ol 3.494E+01 
4.955E-04 5.1368-04 5.146E-04 5.147E-04 5.147E-04 5.147E-04 5.147E-04 
8.555E-IO 8.918E-10 9.281E-10 1.037E-09 1.218E-09 1.944E-09 4.483E-09 
2.286E-07 2.286E-07 2.286E-07 2.287E-07 2 -287E-07 2 12888-07 2 -293E-07 
1.09LE-03 1.09IE-03 1.091E-03 1.091E-03 1.00lE-03 L.091E-03 1.091E-03 
7.999E-06 1.858E-06 1.584E-06 1.577E-06 1.577E-06 1.577E-06 1-577E-06 
3.849E+Ol 3.8491+0 I 3.849E+01 3.849E+01 3.849E+01 3.849E+01 3.849E+01 
I .535E+0 I I.536E+O I I - 5 3 6 E t O  1 I.536E+OL 1 -536E +O I 1.536E+01 1 - 536E+01 
I .  083E+04 1.083E+O 4 1.083€+04 I .083E+04 1.083E+04 1.083E+04 1.083E+O4 
l.OLOE+03 1.011E+03 I.011E+03 L.OIIE+O3 I.O11E+03 1.012E+03 I .O12E+03 
3.623E+04 3.623E+04 3.623E+04 3.623E+04 3.623E+04 3.623E+04 3.623E+04 
6.117E+01 6.087EtOl 6.061Et01 6.OOLE+Ol 5.942E+01 5.883E+Ol 5.879E+Ol 
6.287€+03 6.287E+0.? 6.287E+03 6.288E+03 6.288E103 6.288E+03 6.287E+03 
1.467E+O 1 1.469E+O 1 1.471E+OI 1.477E+OI 1.487E+Ol 1.523E+Ol I .61SE+OI 
8.556E-02 8.555E-02 8.554E-02 8.554E-02 8.554E-02 8.554E-02 8.554E-02 
1.490E-05 1.490E-05 1.490E-05 1.490E-05 1.490E-05 1.4901-05 I -490E-05 
1.678E-18 I .678E-l e I .678E-18 1.678E-18 1 -678E-18 1.678E-18 1 -678E-18 
I.362E-20 1.362E-20 1.362E-20 1.362E-20 1.362E-20 1.362E-20 1.362E-20 
4.566E-0 1 4.563E-0 1 4.563s-0 1 a.563E-01 4-563E-0 I 4.563E-0 I 4.563E-01 
3.530E-02 3.441E-02 3.440E-02 3.440E-02 3.440E-02 3.440E-02 3.4401-02 
5.519E+05 5.519E+05 5.519E+05 5.519EC05 5.519E+05 5.519E+05 5.519E+05 
1.891E+02 1.883E+01 1.883E+02 1.883E+02 1.883E+02 1.883E+02 1.883E+02 
2.072E+O2 2.087E102 2.087Et02 2.087E+02 2.087E+O2 2*087E+02 2.088E+O2 
6.885E-02 6.885E-02 6.885E-02 6.885E-02 6.885E-02 6.884E-02 6.883E-02 
4. l I 9 E - 0 2  4. I19E-02 4.1 19E-02 4.119E-02 4.119E-02 4.12OE-02 4.121E-02 
1.790E-07 1.810E-07 I.8LOE-07 1.810E-07 I -810E-07 l.81OE-07 I .8LOE-07 
1.525E-07 1.537E-07 1.550E-07 I.586E-07 1.645E-07 1.865E-07 2.471E-07 
3.608E-05 3.600E-05 3.597E-05 3.595E-05 3.594E-05 3.592E-05 3.585E-05 
1.555E-01 1-5558-01 1.555E-01 1.555E-01 1.555E-01 1.555E-01 t -555E-01 
3.850E-01 3.847E-01 3.847E-01 3.847E-01 3.847E-01 3.847E-01 3.847E-01 
9.011E+03 9.011E+O2 9.OLlE+03 9.OLlE+03 9.011E+03 9.011E+03 9.011E+03 
7.03lE+00 6.388E+OC 5.871E+00 4.904E+00 41287E+00 4.046€+00 4.0536+00 
I.915E+00 2.586E+00 3.107E+00 4.076E+00 4.694E+00 419401+00 4.942E+00 
1.313E-04 1.3288-04 1.329E-04 I.329E-04 1.329E-04 1.329E-04 1.3298-04 
3.220E-06 3.220E-06 3.220E-06 3.220E-06 3.220E-06 3.220E-06 3.220E-06 
1.28OE-17 I.273E-17 I.268E-17 1.26lE-17 1.257E-17 1.256E-17 1.256E-17 
5.960E-20 1.274E--15 1.759E-19 2.529E-19 2.889E--19 21971E--19 2.971E-19 
4.017E-17 4.017E--17 4.017E-17 4.017E-17 4.017E-I7 4.0 17E-17 4.017E--17 
3.913E-20 3.003E-20 2.303E-20 1.042E-20 2.794E-21 1.065E-23 9.890E-32 
6.321 E-09 6.320E-05 6.31 9E-09 6.3 I BE-09 6.31 ZE-09 6.296E-09 6.257E-09 
I -005E- 03 I.059E- 03 1-06 I E-03 I - 004E-03 9.23 I E-04 8.055E-04 7 -799E-04 
7.688E-01 7.688E-01 7.688E-01 7.688E-01 7.689E-01 7.690E-01 7.69lE-01 
I .  I 1  1 E-02 1.104E-02 1.104E-02 1.104E-02 1.104E-02 1.104E-02 I.104E-02 
3.251E-03 3.317E-03 3.319E-03 3.319E-03 3.319E-03 3.319E-03 3.319E-03 
5.010E-05 5.0lOE-05 5.OlOE-05 5.010E-05 5.010E-05 5.OLOE-05 5.009E-05 
5.964E-0 6 5.965E-OC 5.965E-06 5.965E-06 5.966E-06 5.969E-06 5.980E-06 
2.377E-10 2.312E-IO 2.301E-IO 2.298E-LO 2.297E-IO 21297E-10 2.297E-10 
3.899E-09 3.906E-05 3.907E-09 3.907E-09 3.907E-09 3.907E-09 3.907E-09 
3.344E-02 3.403E-02 3.405E-02 3.405E-02 3.405E-02 3.405E-02 3.405E-02 
4.330E+O 1 4.330E+O I 4.330E+O I 4.330E+O 1 4.330E+0 I 4.330E+0 1 4.33 OE+O 1 
6.760E-0 1 6.762E-01 6.758E-01 6.757E-01 6.757E-01 6.757E-01 6.757E-01 
1.043E+OI I.O43E+01 I.043E+01 I.O43E+OI 1.043E+OI I.O43E+OI 1.043E+01 
8.419E-01 8.430E-01 8.430E-01 8.430E-01 8.430E-01 8.43OE-01 8.430E-01 
1 - 5 1  BE-0 1 1-51 6E-0 I 1.5 I6E-0 I 1-51 6E-0 I 1 - 5 1  6E-0 I 1.5 16E-0 I I - 51 6E-0 1 
2.507E-06 2.4lIE-OC 2.408E-06 2.408E-06 2.408E-06 2.408E-06 2.409E-06 
9.858E-07 1.078E-OC 1.08LE-06 1.08lE-06 I.081E-06 I-OBOE-06 1.08OE-06 
1.491E-16 1.491E-lC L.491E-16 L.491E-I6 1.491E--16 1.491E-16 I -491E-I6 
1.421E-17 1.42lE-17 1.421E-17 1.42LE-17 1.421E-17 1.421E-17 I .421E-17 
6.234E-IC 91633E--16 I .303E-15 2.323E-15 4.023E-15 1.082E-14 3.461E-14 
5.000E-04 5.000E-04 5.000E-04 5.000E-04 5.000E-04 5.000E-04 5.000E-04 
2.000E-04 2.000E-04 2.000E-04 2.000E-04 2.000E-04 2.000E-04 2.000E-04 
1.771E-09 2.844E-10 4.567E-11 1 -888E--13 2.724E-17 7.074E--18 7.074E--18 
6.173E+05 6.1736+01 6.173E+05 6.173E+05 6.173E+05 6.173E+05 611738+05 
8 . 8 0 3 ~ - 0 8  8.803~-0e 8 . 8 0 3 ~ - 0 8  8 . 8 0 3 ~ - 0 8  8.803~-08 8 . 8 0 3 ~ - 0 8  8.803~-08 
7 . 2 7 c - 3 0  5 .70c-3e  4 . 4 7 3 ~ 4 6  0 . 0  0.0 0.0 0 . 0  
7.39 L E + O O  
7.65E-02 
2 -46  4E-02 
3-576E-04 
1-734E-01 




7 . 4 8 9 - 0 3  
6 . 0 2 e ~ + 0 2  
I .  5 3 e ~ - o 3  
3.39 2E +O 1 
5 -057E+02 
2.247E+Ol 






3.84 9E+O 1 
1-53CE+Ol 
1. 08 3E +04 
1.01 2E+03 
3.622E+04 





8.80JE- 0 8  
1.36 ZE-20 
4.563E-01 4.563E-01 4.563E-01 4.563E-01 4.563E-01 
3-44OE-02 3.440E-02 3.440E-02 3-440E-02 3-44OE-02 
5.519E+05 5.519E+05 5.519E+05 5.519E+05 5.519E+05 
1.883€+02 1.883E+02 1.884E+02 1.922E+02 2.000E+02 
2.08eE+02 Z-OBBE+OP 2.092E+02 Z.I04E+02 2.104E+O2 
6.87EE-02 6.863E-02 6.66.E-02 4.972E-02 3-052E-02 
4. I2 E - 0 2  4 - I 4  1E-02 4.339E-02 6.03 LE-0 2 7.952E-02 
1.81M-07 1.810E-07 1.8lOE-07 1.8LOE-07 1.810E-07 
3.336E-07 3.764E-07 3.774E-07 3.774E-07 3.774E-07 
3.5768-05 3.571E-05 3.571E-05 3.571E-05 3.571E-05 
1.555E-01 I .555E-01 1.555E-01 1-555E-01 1-555E-01 
3.847E-01 3-8471-01 3.847E-01 3.847E-01 3.847E-01 
9.01 IE+03 9.011E+03 9.011E+03 9.OlIE+03 9.011E+03 
4.058E+00 4.059E+00 4.059E+00 4.059€+00 4-059E+00 
4.94 2E+00 4.942E+ 00 4*942E+ 00 4.94 2E+O 0 4.942E+00 
I.32SE-04 I -329E-04 1.329E-04 1.329E-04 1.329E-04 
3.22OE-06 3.220E-06 3.220E-06 3.220E-06 3.22OE-06 
1.25€€-17 1.256E-17 1.256E-17 1.256E-17 1.256E-17 
2.97 11-19 2 -971 E- I 9  2.971 E- I 9  2.974E--19 2 -978E-19 
0.0 0.0 0.0 0.0 0.0 
4.01)E-I7 4.OL7E-17 4.017E-17 4.017E--17 4-017E--17 
0.0 0.0 0.0 0.0 0.0 
6 - 2 1  .?E-09 6.201E-09 6.201E-09 6.2OlE-09 6.201E-09 
717981-04 7.798E-04 7.798E-04 7.798E-04 717981-Ob 
1.67e~-18 
7.691~-01 r . 6 9 1 ~ - 0 1  7 .691~-01 7 . 6 9 1 ~ - 0 1  7 .691~-01 
I +  10 4E-02 1.104E-02 1- 104E-02 1 . 1  O4E-02 1. LO4E-02 
3.31 E-03 3.319E-03 3.319E-03 3.319E-03 3.319E-03 
5.006E-05 4.998E-05 4.983E-05 4.983E-05 4.983E-05 
6.00 €E-06 6 -084E-06 6.236E-06 6.237E-06 6.237E-06 
2.297E-IO 2.297E-10 2.297E--10 2.297E--1 0 2.297E-10 
3.907E-09 3.907E-09 3-907E-09 3.907E-09 3.907E-09 
3 .409-02 3.405E-02 3.405E-02 3.405E-02 3.405E-02 
4.330E+OL 4.330E+OL 4.330E+OI 4.330E+OL 4.330E+OI 
6.757E-01 6.757E-01 6.757E-01 6.757E-01 6.757E-01 
I.O43E+Ol 1.043E+01 I.O43E+01 I.O43E+01 1.043E+01 
8.4301-01 8.430E-01 8-430E-01 8.430E-01 8.430E-01 
I . S l € E - O L  I.SL6E-01 1.516E-01 1.516E-01 1.516E-01 
2.410E-06 2.412E-06 2.414E-06 2.414E-06 2.414E-06 
1.07R-06 1.076E-06 I.075E-06 1.075E-06 I.075E-06 
I.491E-16 L.49lE-16 I.491E-16 I .49 lE-16 I.49LE-I6 
1.422E-17 1.424E-17 1.454E--17 I.754E-17 2.255E-17 
1.02BE-I3 3.405E-13 3.399E-12 3.395E-1 1 8.473E-11 
5 - 0 0  OE- 04 5.00  E - 0 4  5.00  OE-04 5 . 0  0 OE-0 4 5.0 0 OE-0 4 
2.000E-04 2.000E-04 2.000E-04 2.000E- 4 2.000E-04 
7.073E-I 8 7.072E-18 7.057E-18 6.9 12E-18 6.677E-18 
6.173E+05 6.173E+05 6.173E+05 6.173E+05 61173E+05 
7.391E+00 7.391E+00 7.391E+00 7.391E+00 
7.656E-02 7.656E-02 7.656E-02 7.6561-02 
2.464E-02 2.464E-02 2.464E-02 2.464E-02 
3.576E-04 3.575E-04 3.5721-04 3.566E-04 
I -734E-01 I -73bE-0 I 1.7341-0 1 1 -734E-0 I 
1.092E+02 I.O90E+02 1.089E+O2 1.089E+02 
1.141E+02 1.143E+02 1.1+4E+02 I.144E+O2 
6*028E+02 6.028E+02 6.028E+OZ 6.028E+02 
6.303E-06 6.303E-06 6.303E-06 6.303E-06 
7.485E-03 7.485E-03 7.485E-03 7.485E-03 
1 -538E-03 1.5181-03 1-538s-03 I.538E-03 
3.392EiOl 3.392E+ 0 1  3.392E+0 1 3-392E+0 1 
5.057E+02 5.057E+02 5.057E+02 5.057E+02 
2.247E+Ol 2*247E+OL 2.247E+01 2.247E+01 
3.494E+01 3.494E+Ol 3.494E+OI 3.494E+Ol 
5.146E-04 5.143E-04 5. l l4E-04 5.076E-04 
3.709E-08 3.595E-07 3.2428-06 6.897E-06 
2.355E-07 2.951E-07 6.9481-07 9.4388-07 
1.091E-03 I .09 lE-03 1.09LE-03 1.091E-03 
3.849E+01 3.849E+Ol 3.849E+01 3*849E+Ol 
1.536E+01 !.536E+OI I.536E+Ol 1.536E+Ol 
I.O83E+04 1.083E+04 1.083E+04 1.083E+04 
I .OL 2E+03 I.OLZE+03 1.01 2E+03 1-01  2E+03 
3.623E+04 3.623E+04 3.6231+04 3.6231+04 
5.891E+OL 6.004E+OI 6.763E+Ol 7-23lE+OL 
6.286E+03 6.285E+03 6.277E+03 6.2738+03 
1.746E+Ol I.746E+OL I.746E+OI 1.746E+OL 
8 15548-02 8.554E-02 8.554E-02 8.554E-02 
1 ~490E-05 1.490E-05 1.4901-05 1.490E-05 
8.803E-08 8.803E-08 818038-08 8.8031-08 
I .678E-18 1.678E-18 1 -678E-18 1.678E--18 
1.362E-20 1.362E-20 I.362E-20 I.362E-20 
3 . 7 9 r ~ - o 9  3 .797~-09 3 .797~-09 3 .797~-09 







FE 57  
N I  58 
N I  60 
ZR 9 0  
ZR 9 1  
LR 9 2  
ZR 9 4  
Z P  9 6  
S N 1 1 6  
S N t l 7  




T O T A L  
S M + 0 . 0 5 %  F 
TABLE 8.41. GRAMS OF PRINCIPIL ACTIVATION DPDDUCT NUCLIDES I N  BWR CLADDING WASTE 
A S  A FUNCTION OF DECAY TIME ( B A S I S  = 1.0 HTHMI 
1 . O Y R  2 . 0 Y P  5 . O Y R  1 0 - O Y R  3 0 . 0 Y P  1OO.OYR 3 0 0 . 0 1 9  1 . O K Y  I O . O K Y  1 O O . O K Y  2 5 0 - O K Y  
9*048E+03 
I .053E+03 
1 - 0 1  2E+03 









1 - 6 1  9E+04 
1 .28OEiO3 
2 .  I70E+03 
7.94 8E+O 2 
2-951E+03 
6.12EE+05 
6 . 9 4 e ~ + o 2  
9.04 E + 0 3  




8.36 IE+ 02 
4.215E+03 
1-67CE+O3 
2- 80 OE+05 
6.13SE+00 
9.535€+04 
9 - 8 0  3E + 04 
1-61 SE+04 
1 - 2 0  OE +03 
6.948E+02 
2. I 7 OE+03 
2.95 IE+03 
6-12  eE+05 
7 . 9 4 e ~ + o 2  
9-048E+ 03 




















1-01 ZE+03 1.01 
2.03lE+03 2.031€+03 
3.326Ei04 3 . 3 2 6 E + O l  
8.367E+02 8.367E+0 2 
4.2 1 9E+ 03 4.2 19E+O 3 
1.676E+03 1.676E103 




1.619€+04 I .619E+04 
1.280E+03 1.280E+03 
6.94 BE+ 02 6.94 8E+O 2 
2.170E+03 2.170E+03 
7.948€+02 7r948E+O 2 
2.951E+03 2.95 I E+03 






















T A K E  8.42. CURIES O F  A C T I V A T I O N  PRODUCT ELEMENTS I N  BWR C L A O O I N G  WASTE 
A S  A F U N C T I O N  O F  DECAY TIME ( B A S I S  = 1.0 HTHH) 







C L  
LIP 
K 
C A  
S C  
V 
C R  
M N  
FE 
co  








T C  
RU 
Rn 
P O  
AG 
c o  





H a  
X E  




S M  
EU 
GO 
1 0  
OY 









I P  
PT 
A U  
T L  
0 0  
0 1  
P O  
T O T A L  
y e  
7.568E+OI 
2.137E-07 
I .  081 E t 0 0  







2.243E- 0 I 
6.935E-15 
2.989E+0 i 











6. I ObE-0 3 
1.168E-03 
6.557E-04 
2. e63E- 14 
4.5lOE-1 5 






2 -426E-I  4 











1 -681E- 1 I 
4.4 7 4 ~ -  o e 
7.155EIOI 6.765E+OL 5.7 16E +01 4.31 7E+O I 1.405E+01 2.762E-01 3.675E-06 3.175E-23 0.0 0.0 
2.137E-07 2.137E-07 2.137E-07 2.137E-07 2.1271-07 2.137E-07 2.1371-07 2.136E-07 2.128E-07 2.0461-07 
I.O8IE+OO 1.081E+00 1.080E+00 I.O8OE+OO 1.077E+OO L.ObeE+OO 1.04iE+00 9.577E-01 3-224E-01 6.018E-06 
1.11 9E-0 5 1. I 1  7E-09 1. I I4E-09 1.108E-09 Is08SE-09 I .007E-09 8.132E-I 0 3.855E- I O  2.61 BE-1 4 0 . 0  
3.866E-05 l.ll8E-09 1.114E-09 I.IO8E-09 1-0851-09 I.007E-09 8.132E-10 3.855E-10 2.618E-I4 0.0 
4.586E-0; 2.582E-03 4.609E-07 2.609E-13 0 . 0  0.0 0.0  0.0 0.0 0.0 
5.301E-07 5.3OlE-07 5.301E-07 5.30LE-07 5.300E-07 5.300E-07 5.29lE-07 5.289E-07 5.100E-07 4 - 2 1  LE-07 
8.BIOE-I2 8.743E--12 8.676E-12 8.565E--12 8.134E--12 6.7921-12 4.057E-I2 6.681E-13 5.673E-23 0 .0  
1.548E--1 i I .548E-12 1.5486-1 2 I -54 BE-1 2 1 .  548E- 12 1.548E- I2 1.54 €E-1 2 I.548E- I2 8-54 81-1 2 1 .5481-12 
7.389E-04 1.563E-04 1.56bE-06 8.792E-08 8.728E-08 0.723E-00 8.70EE-08 0.656E-08 8.014E-08 3.7101-08 
1.093E-02 5-3281-04 6.168E-08 1.69bE-14 0.0 0.0 0.0 0.0 0.0 0.0 
6.935E-15 6.935E-15 6.935E-15 6.935E-15 6.935E-15 6.93SE-15 6.93EE-15 6.935E-I5 6.9351-15 6.935E-I5 
3.216E-02 3.46lE-06 4.312E-18 6.221E-38 0.0 0 .O 0.0 0.0 0.0 0.0 
1.438E+Oi 6.397E+01 5 . 6 2 9 E i O O  9-80LE-02 9.0048-09 0 . 0  0.0 0.0 0.0 0.0 
2.616E+O> 2.004E+03 9.007E+02 2.375E+02 I . I48E+00 9.024E-09 0.0 0.0 0.0 0.0 
2.372E+02 2.073E+03 1.397E+03 7.236E+02 5.212E+OL 5.228E-03 1.9651-14 0 .0  0.0 0.0 
1.724E+OZ 1.711E+02 1.673Et02 1.612E+O2 1.388E+02 8*238E+Ol  1.91CE+OL 1.240E+00 I.O62E+00 4.869E-01 
0.0 0.0 0.0 0 . 0  0 . 0  0 .O 0.0 0.0 0.0 0.0 
5.287E-02 1 -872E-02 8.3138-04 4.635E-06 4.453E-15 0.0 0.0 0.0 0.0 0.0 
7.271E-2C 3.497E-29 0 . 0  0.0 0.0 0 .o 0.0 0.0 0.0 0.0 
5.93bE-02 2.631E-03 2.096E-03 I.861E-03 1.156E-03 2.185E-04 1.870E-Ob 1-O86E-13 0.0 0.0 
3.906E-01 7.378E-03 2.097E-03 1.862E-03 1.156E-03 2.185E-04 1.871E-06 I -087E-13 0.0 0.0 
3.048E+OP 6.137E+00 3.148E-01 3.147E-01 3.1071-01 3.147E-01 3.147E-01 3.14bE-01 3.133E-01 3.008E-01 
6.987E+Oi I .380E+Ol 4.040E-01 4.5141-01 5.558E-01 6.125E-0 I 6. IPCE-01  6.045E-01 5.224E-01 2-962E-0 1 
6.105E-02 6.103E-03 6.IOOE-03 6.094E-03 6.070E-03 5.90bE-03 5.752E-03 5.008E-03 8.419E-04 1.51bE-11 
I .  168E-02 I . I  68E-03 1.1688-03 1.168E-03 1.168E-03 1.167E-03 1.16iE-03 1.164E-03 I.130E-03 8.4331-04 
1.030E-Of 1.636E-09 9.261E-16 2.952E-17 3.143E-23 3.9121-04 0.0  0.0 0.0 0.0 
1.439E--14 7.236E-15 9.196E-16 2.954E--17 311431-23 3.912E-44 0 . 0  0.0 0.0 0.0 
4.5lOE-LE 4.510E-15 4.5lOE-I5 41510E--15 4.510E-15 4.510E-15 4.510E-15 4.510E-IS 4.505E-IS 4.462E-15 
2.176E-04 8.340E-05 1.04bE-05 6.644E-06 5.937E-06 4.052E-06 1.360E-06 2.98lE-08 L.309E-29 0.0 
3.051E-02 1.745E-03 3.3951-04 2.218E-05 4.044E-10 I.04EE-26 0.0 0.0 0.0 0.0 
9.217E-02 5.546E-04 I.208E-IO 3.672E-16 3.672E-16 3-672E-16 3.672E-16 3.672E-I6 3.672E-I6 3.672E-16 
3.000E+01 1.043E+O3 4.758E+01 I.412E+00 8.692E-01 3.292E-01 2.054E-02 1.247E-06 0.0 0.0 
2 . 4 3 4 E + O Z  1.895E+OJ 8.944Et02 2.559Ei02 1.717E+00 4-2371-08 0-0 0.0 0.0 0.0 
5 . 9 1 8 E + O i  4.624€+02 2.182€+02 6.2451+01 4.188E-01 1-03aE-08 8.414E-13 8.414E-13 8.414E-I3 8.414E-13 
2.426E-I4 2.426E-14 2.42bE-14 2.426E--14 2.426E-14 2-426E-I4 2.42€E-14 2.426E-14 2.425E-14 2.416E--14 
2.698E-22 1.544E-32 0 . 0  0 .O 0 . 0  0 . 0  0 .0  0.0 0.0 0.0 
2.197E-I t  1.570E-16 5.726E-17 .1.068E-17 I.360E-21 1.046E-23 I.040E-23 1.046E-23 1.044E-23 1.016E-23 
3.841E--32 3.012E-41 0 . 0  0.0 0.0 0.0  0 . 0  0.0 0.0 0.0 
9.591E-31 1.669E-37 1.668E-37 1.668E-37 1.668E-37 1.660E-37 I-bbeE-37 1.668E-37 1.668E-37 1.668E-37 
2.806E-l i  2.119E-17 9.666E-18 2.591E-18 9.870E-21 9.172E-29 0.0 0.0 0.0 0.0 
3.134E-05 3.llOE-09 3.039E-09 2.924E-09 2.507E-09 1 -462E-09 3.132E-LO 1.428E-I2 8.977E-25 9.044E-25 
1.025E-01 9.279E-02 6.905E-02 4.279E-02 7.189E-03 2.334E-05 2 - 3 2 l E - I 2  4-733E-33 0.0  0.0 
1.659E-01 5.828E-02 2.527E-03 1.357E-05 1.199E-14 8.706E-16 8.70CE-16 8.706E-16 8.706E-16 8.70bE-I6 
2.329E-02 7.024E-04 1.925E-08 4.798E-16 0.0  0 . 0  0 .0  0 . 0  0.0 0 . 0  
0 . 0  0 . 0  0 . 0  0 r O  0 . 0  0 . 0  0 . 0  0.0 0.0 0.0 
4.898E-07 4.895E-07 4.886E-07 4.872E-07 4.8lbE-07 4.62SE-07 4.12LE-07 2.750E-07 1.520E-09 4.OZBE-32 
3.378E-22 6.787E-35 0.0 0.0 0.0 0 .O 0.0 0.0 0.0 0.0 


















































5.810E-20 0.0 0.0  0 . 0  0.0 0 . 0  0 . 0  0.0 0 .0  0.0 0.0 0.0 
7.019E-03 1.371E-02 2.6761-04 1.990E-06 6 .281E- IO  6.338E-11 6.338E--11 6.33EE-11 6.338E-11 6.3381-11 6.330E-1 I 6.338E-11 
7.e68E+OL 3.608E-01 5.175E-03 8.738E-07 7.826E-07 7.826E-07 7-828E-07 7.82CE-07 7.825E-07 7.820E-07 7.766E-07 7.6771-07 
2.805E+ 0 1 










2. ~ Z I E -  o e  
3.192E+OC 3.53LE-01 4.726E-04 7.904E-07 
4.405E-01 2.227E-02 1.943E-05 5.503E-10 
I.141E-02 2.973E-04 3.64BE-OB 3.123E-08 
4.735E-I1 4.137E-11 2.926E--11 1.642E-11 
2.995E-OE 9.8721-07 8.046E-09 7.885E-09 
0 .0  0.0 0.0 0.0 
7.915E-12 7.915E-12 7.915E-I2 7r915E-12 
8.556E-13 8.556E-13 8.556E-13 8.55bE-13 
1.685E-II 1.685E-11 1.685E-11 1.685E-11 
1.278E-06 2.052E-07 0.48bE--10 1.224E-I3 
I.241E+04 7.801E+03 3.690E+03 1.487E+03 
z . ~ I ~ E - o ~  2.414~-08 2.404~-08 ~ . 3 8 7 ~ - - 0 e  
7.826E-07 7.826E-07 7.82 CE-07 7.825E-07 
3.926E-28 0 . 0  0.0 0.0 
3.123E-08 3.123E-08 3. I2 3E-08 3.123E-08 
I .6 i9E-12 5-OLIE-16 4.6308-26 0.0 
7-4108-09 6.07QE-09 3.41  75-09 4.563E-LO 
2.322E-08 2.107E-08 1 - 5 9  7E-08 6.052E-09 
0.0 0 .O 0.0 0.0 
7.9 15E- 12 7 -9 15E-I  2 7.9 I CE- 12 7.913E- 12 
8-556E-13 8 -555E-I 3 8 -55 5E- I 3  8 -555E- 13 
1 -685E-11 I .685E-11 1 r68LCE-I I 1.683E- I I 
3.179E- I4 3.179E-I 4 3.175E- 14  3.178E- 14 






2.305E--34 0 . 0  
0.0 0.0 
7.897E-12 7.734E--12 
8.554E-I 3 0.53 6E-13 
1.667E--1 I 1.51 OE-1 I 
















t i 3  




N I  5 9  
NE 63 
Z P  9 3  
ZR 9 5  
N0 93Y 
N0 9 4  
NB 9 5  
110 9 3  
SN113 
SN I19N 





T O T A L  
TABLE 0.43. CURIES O F  DRINCIFAL ACTIVATION PRODUCT NUCLIDES I N  BUR CLADDING WASTE 
as A FUNCTION OF DECAY TIME ( B A S I S  = 1.0 HTHMI 
S M i O - O B X  F I - O Y G  2 . O Y P  5 . O Y R  I O - O Y R  3 0 . 0 Y P  1OO.OYR 300.OYR 1.OKY 1 0 - O K Y  1 0 0 . O K Y  2 5 0 . O K Y  
7.568Ei01 7.155EiOL 61765Ei01 5.716E+01 
1.081 E i O O  I.O8lE+00 1.081E+00 I.080Ei00 
2.234Ei02 1.438EiOi 6.397EiOl 5.629E+00 
3 . 4 1 6 E i 0 3  2.616EiO2 2.004Ei03 9.007E+02 
2.696E+02 2.364Ei02 2.072Ei03 1.397E+03 
1.158EiOO 1.158E+OC I .158Ei00 1-158Et00 
1.725Ei02 1.712E+Oi  1.700E+02 I.662Ei02 
3.148E-01 3.148E-01 3.147E-01 3.147E-01 
1.592EiO4 3 1 0 4 5 E i 0 2  5.822E+00 4.070E-05 
2.649E-02 4.003E-Oi 5.290E-02 8.780E-02 
3.162E-01 3.162E-01 3.162E-01 3.162E-01 
3 - 0 6 1  E i O 4  6.96 I E + O i  1.339E+01 9.036E-05 
6.106E-03 6.105E-02 6.103E-03 6.LOOE-03 
6.536E+02 7.245Ei01 8.032E+00 1.096E-02 
8.119Ei03 2.889E+02 1.028E+03 4.633E+01 
1.318Ei00 1.300E+00 1.282E+00 1.229E+00 
2.C32Ei02 3.708Ei0 1 5.222Ei00 1.456E-02 
3.126Ei03 2.434E*OZ 1.095Ei03 8.944Ei02 
7.466Ei02 5.936EiOZ 4-623E+02 2. I 8 2 E I O 2  
6.613Ei04 1.240E+04 7.800Et03 3.690E+03 





1.158E100 1 . 1 5 8 E i 0 0  
1.600E+02 1.376EiO2 




2.310E-13 0 . 0  
6.094E-0 3 6.0 70E-03 
1 -835E-07 1.442E-26 
2.649E-01 2.807E-10 
1 - 147E+O 0 8.692E-0 1 
8,073E-07 7.627E-24 
2.559E +02 1.7 17EiO0 
6.245E+01 4.188E-01 




























3.14 7E-0 1 
0.0 




































1.06ZEi00 4.869E-0 I 
0.0 0.0 
3.133E-01 3.008E-0 I 
0.0 0.0 
2.977E-01 2.858E-01 
2.247E-01 I . 0 4 0 E - 0 2  
0.0 0.0 
8.419E-04 I -516E-I  I 
0.0 0.0 
0.0 0 . 0  









































c o  
N I  
cu 
Z N  
SE 
S E  
Y 
Z P  
N 8  
MC 




A G  
C D  
I N  
5N 
S E  
TE 
I 
X E  
c s  
D R  
NO 
P L  
S M  
EU 
GD 
T E  
O Y  
nc 
EP 
T *  
LU 
HF 
T A  
W 
RE 
O S  
I E  
P T  
AU 
TL 
D B  
8 1  
PO 
T O T A L  
r e  
T A m E  R . 4 4 .  W A T T S  O F  ACTIVATION PRODUCT ELEMENTS I N  BWR CLADOING WASTE 
AS A FULlCTION OF DECAY TIME (BASIS = 1.0 M T H M I  













I . t lOE100  
2.eziE-oz 
~ . ~ ~ o E + o o  
4.334E+0 1 
7.5898- 0 2 
4 .547E-2€ 
5.232E-04 











4.723E- 0 5  
4.541 E-02 
5.142 E i O O  
5.843E+00 
6.303E-01 
I .  123E-17 
7.420E-15 
3.129s-lE 
9. I27E-2 E 






















2 - 551 E-07 
2.94lE+0 i 














7. L6lE-0 I 
3.599E+OC 
3.649E+0 I 
















































2.278E-03 1 -925E-03 1-454E-03 4.731E-04 
2.5651-10 2.565E-10 2.565E-IO 2-565E-10 
3.169E-04 3.168E-04 3.166E-04 3-L58E-04 
1.391E-12 1.3871-12 1.379E-12 1.3501-12 
1.133E-11 I.129E-11 1 .123E-11  1.099E-11 
2.562E-06 4.574E-10 2.589E-16 0 . 0  
7.752E-10 7.752E-10 7.75lE-IO 7.75LE-10 
2.928E-14 2.9066-14 2.868E-14 2.724E-14 
6.255E--IS 6.255E-15 6.255E-15 6.254E-15 
7.172E-08 8.976E-IO 2.212E-10 2.209E-10 
6.70LE-06 7.759E-10 2.134E-16 0.0 
7.646E-17 7.646E-17 7.646E-17 7.646E--17 
7.406E-10 9.227E-22 1.33lE-41 0 . 0  
3.185E-01 2.803E-02 4 .880E-04  4.483E-11 
2.756E+00 1.239E+00 3.266E-01 1-579E-03 
3 . 1 9 5 E + O L  2.153E+OL I.L16E+OI B.036E-01 
71487E-02 7.336E-02 7.092E-02 6.203E-02 
0.0 0.0 0.0 0.0 
t.560E-05 2.913E-06 1.624E-08 1.560E-17 
4.871E-32 0 . 0  0.0 0.0 
3.925E-06 2.433E-06 2.160E-06 1-342E-06 
3.089E-05 I .162E-05 1.032E-05 6.4LOE-06 
2.953E-02 3.677E-05 3.657E-05 3.657E-05 
6.752E-02 3.238E-03 3.245E-03 3-2611-03 
5.705E-07 5.702E-07 5.696E-07 5.674E-07 
5.856E-07 5.856E-07 5.855E-07 5.855E-07 
5.473E-12 7.661E-20 1.755E-21 1.869E-27 
6.940E--17 8.820E-18 2.8331-19 3.014E-25 
2.674E-19 21674E-19 2.674E-19 2.674E-19 
1.331E-06 1.235E-07 6.154E-08 5.4841-08 
1.1 LIE-06 2.161E-07 1 A 1 2 E - 0 8  2-574E-13 
1.645E-06 3.582E-13 5.267E-19 5.267E-I9 
5.517E-01 2.6468-02 2.435E-03 1.741E-03 
5.924E+00 2.796E+00 8.002E-01 5.367E-03 
3.887E-01 I.834E-01 5.249E-02 3.520E-04 
1.122E-I7 I .  IZZE-17 1-122E-17 1.1EPE-I7 
L.485E-35 0.0 0.0 0.0 
1.598E-18 5.828E-19 1.087E-19 1.374E-23 
5.612E-44 0 - 0  0.0 0.0 
2.650E-43 0.0 0.0 0.0 
5.41 5E-2 1 3.467s-21 9.293E-2 2 3.543E-24 
3.6471-13 3.563E-13 3.429E-13 2.939E-13 
5.850E-04 4.566E-04 3.027E-04 5.941E-05 
5.023E-05 2.178E-06 I -169E-08 2.093E-17 
5.720E-06 1.568E-10 31907E-18 0 . 0  
0.0 0.0 0.0 0.0 
5.423E-09 5.414E-09 5.398E-09 5.336E-09 
1.368E-37 0.0 0.0 0.0 
1 .755E-12 2.166E-14 2 . 8 0  LE-I 5 2.04 5E- 18 
0.0 0.0 0.0 0.0 
1.806E-06 1.342E-08 4.193E-I2 3.832E-13 
1.856E-05 2.638E-09 213201-09 2.320E-09 
3.144E-03 4.208E-06 7.038E-09 6.968E-09 
3.3681-05 6.586E-09 1.5521-13 1.107E-31 
1.4751-06 5.055E-LO 4.794E-10 4.794E-10 
2.379E-I4 1.682E-14 9.44LE-15 9.3661-16 
5.808E-09 2.774E-11 2.708E-11 2.549E-11 
7.155E-I2 7.125E-12 7.076E-12 6.882E-12 
0.0 0.0 0.0 0.0 
7.150E-14 7.150E-14 7.150E-14 7.15OE-14 
1.775E-I6 I -775E-16 1 -775E-16 1.775E--16 
4.010E-13 4.010E-13 4.010E-13 4-009E-13 
6.580E-09 2.720E-11 3.924E--15 L.019E-I5 


































1 . I Z S E - l O  























6. 246E-1 2 
0.0 





1.236E-10 1.069E-27 0.0 0.0 0.0 
2.56fE-10 2.564E-10 2.554E--10 2.456E--IO 2.302E-IO 
3.057E-04 2.808E-04 9.453E-05 I -765E-09 2.319E-17 
L.OlZE-I2 4.799E-13 3.258E-17 0 . 0  0.0 
8.242E-12 3.908E-12 2.653E-16 0 . 0  0.0 
0.0 0 . 0  0.0 0.0 0.0 
7.74tE-IO 7.734E-10 7.575E-IO 6.157E-IO 413591-10 
I.35SE-14 2.237E-15 1.900E-25 0 . 0  0.0 
6.254E-15 6.254E-15 6.2541-15 6.253E-15 6.2531-15 
2.204E-10 2.191E-IO 2.028E-10 9.390E-1 I 2-6OZE-11 
0.0 0.0 0.0 0.0 0.0 
7.64tE-I7 7.646E-I7 7.6461-17 7.646E-17 1.6461-17 
0.0 0.0 0.0 0 .0  0.0 
0 . 0  0 . 0  0 . 0  0 . 0  0 .0  
0 .0  0 . 0  0.0 0 . 0  0 . 0  
0.0 0 . 0  0 . 0  3.03GE-16 0 . 0  
1 m45CE-02 7.3461-03 617611-03 3.lOOE-03 e.4511-04 
0.0 0.0 0.0 0.0  0.0 
0 . 0  0 . 0  0.0 0 . 0  0 .0  
0 . 0  0 . 0  0.0 0.0 0.0 
2.1711-09 1.261E-I6 0.0 0.0 0.0 
1.0371-08 6.022E-16 0.0  0.0 0.0 
3.656E-05 3.655E-05 3.640E-05 3.495E-05 1.265E-OE 
3.24 iE-03 3.167E- 0 3  2.343E-03 I - 566E-0 4 4.79 41-05 
5.37EE-07 4.682E-07 7.870E-08 1.417E--15 1.7551-28 
5.85CE-07 5-8371-07 5.8681-07 4.2291-07 2.5961-07 
0.0 0.0 0.0 0.0 0 .0  
0 . 0  0 . 0  0.0 0.0 0.0 
2.671E-19 2-673E-19 2.671E-19 2.645E-19 2-603E-IS 
1.25tE-08 2.754E-LO I .283E-31 0 .0  0.0 
5.267E- 19 5.267E-19 5.267E-19 5.267E-19 5 - 2 6  7E-19 
0 . 0  0 . 0  0 . 0  0.0 0.0 
4.llCE-05 2.498E-09 0.0 0.0 0.0 
0.0 0 .0  0 . 0  0.0 a.0 
1.2SFE-16 I -259E--16 1.259E-I6 1-259E-I6 1.259E-16 
1.12iE--17 1.122E-I7 1.122E-I7 1.117E-I7 I . l IOE-17 
0.0 0.0 0.0 0.0 0.0 
3.49 I€-27 3.49LE-27 3.484E-27 3.389E-27 I.236E-27 
0.0 0 .O 0 . 0  0 .0  0 . 0  
0.0 0 . 0  0 .0  0.0 0.0 
0 . 0  0 . 0  0.0 0.0 0.0 
3.674E-14 I.674E-I6 2.684E-29 1.079E-28 2.429E-28 
1-13 41- 17 1.134E- I 7  1. I34E-  17 1. I3 4E-17 1.134E-17 
0.0 0.0 0.0 0.0 0.0 
0.0 0 .0  0.0 0.0 0.0 
4.56fE-09 3.047E-09 1.684E-11 4.462E-34 0 - 0  
0.0 0.0 0.0 0 . 0  0.0 
0 . 0  0 . 0  0 .0  0.0 0 . 0  
0 . 0  0 .0  0.0 0.0 0.0 
3.832E-13 3.832E-13 3.832E-13 3.832E-13 3.832E-13 
2.31SE-09 2.319E-09 2.318E-09 2.302E-09 2.275E-09 
6.96EE-09 6.967E-09 6.962E-09 6.914E-09 C.835E-09 
0.0 0.0 0.0 0.0 0.0 
4.794E-IO 4.794E--10 4.794E-10 4.794E--10 4.794E-10 
2.66iE-25 0 . 0  0.0 0.0 0.0 
I .  17iE-11 I.565E-12 8.9971-24 0 . 0  0.0 
4.731E-12 L.794E-12 6.842E-I8 0 . 0  C.0 
0.0 0.0 0.0 0.0 0.0 
7.ISCE-14 7.149E-14 7.134E-I4 6.987E--14 t.749E--14 
1.77EE-I6 1.775E-I6 I.775E-I6 1.77lE--16 1.7651-16 
4.00 SE- 13 4 - OO6E- 13 3.976E- 13 3.693E-13 2 - 3 0  IE-13 
1.OlSE-15 I.019E-15 1.017E--15 9.957E-16 S.618E-16 
1.812E-02 1 -083E-02 9.235E-03 3.292E-03 9.259E-04 








N I  59 
N I  6 3  












TABLE 8-45. WATTS OF PRINCIP*L ACTIVATION PRODUCT NUCLIDES I N  BWR CLADDING WASTE 





7.373E- 03 7.373E- 0 2 
6.1521-02 6.8OLE-02 
3.657E- 0 5  3.657E-0 E 
8-O66E+O I 1.542€+0 C 
4.694E-06 71093E-06 
3.222E-03 3.2221-03 
1*468E+02 3.339E+0 t 
4. L97E+00 1.493E+OC 
2 -640E-03 2.604E-02 
8.221E-0 I I .  1581-01 
9.772E+00 7.609E+00 


















3. I as€- o I 
3.168E-04 3.166E-04 3.158E-04 3.132E-04 3.057E-04 2.BOBE-04 
2.803E-02 4-8808-04 4.483E-11 0.0 0.0 0.0 
1.239E+00 3.266E-01 1.579E-03 1.241E-ll 0.0  0.0 
2.1 53E+01 1.116E+01 8.036E-01 8.060E-05 3.03 CE-I 6 0.0 
7.372E-03 7.372E-03 7 - 3 7  1E-03 7.36CE-03 7.35ZE-03 7.309E-03 
6.595E-02 6.355E-02 5.466E-02 3.226E-02 7.14EE-03 316638-05 
3.657E-05 3.657E-05 3.657E-05 3.657E-05 3.65CE-05 3.655E-05 
2.062E-07 5.270E--16 0.0  0 .a 0.0 0.0 
1.5561-05 2.397E-05 4.25lE-05 5-268E-05 5-2971-05 5.295E-05 
312221-03 3.221E-03 3.219E-03 3.21 IE-03 3.185E-03 3.114E-03 
4.334E-07 1.IOBE-15 0 . 0  0.0 0.0 0.0 
2.395E-02 1-3691-04 1.451E-13 0 . 0  0.0 0.0 
2.463E-03 2.298E-03 1.741E-03 6.595E-04 4.l lCE-05 2.498E-09 
4-548E-05 2.521E-09 2.3821-26 0.0  0.0 0.0 
2.796E+00 8.OO2E-01 5-3678-03 1.325E-LO 0 . 0  0.0 
1.834E-01 5.249E-02 3.520E-04 8.689E-12 0.0 0.0 
2.588E+Ol I.241E+OI 8.783E-01 4-398E-02 L.81ZE-02 I.083E-02 
9.453E-05 1.765E-09 
0. 0 0.0 
0.0  0.0 
0.0 0.0 






























2.941E+02 5.554E+Ol 4.207E+OI 2-589E101 1.24lE+OI 8.788E-01 4-3991-02 1.81 :E-02 I -083E-02 9.235E-03 3.292E-03 5.259E-04 
A 
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TAeLE 8-46. PHOTONS F R O M  ACTIVATION PRODUCTS I N  BUR CLADDING WASTE 
A S  A FUNCTION O F  DECAY TIME l8ASIS = 1.0 HTHM) 
18 GROUP PHOTON RELEASE RATES. FHOTONS/SECONO 
BASIS= METRIC TON OF I N I T I A L  HEAVY METAL AT A PEPPOCESSING TIME OF 160 DAYS 



















I . l00E+01 
1.029E+l4 1.896E+13 
2.385E+14 I.105E+14 
2.675E+13 1 -633E+LZ 
1.0lSEI13 1.415E+l i 
3.392E+12 5.383E+Ll 
3 .556El lP  6.047E+11 




2.005E+I 4 1.750E+14 
1.483E+ 1 I 2.959E+ 0 5 
1.190E+IO I-O88E+OS 
l . l17E+07 2.986E+Ot 
5.185E-05 8.336E-06 
I - 543E-05 2.477E-0 C 
I.001E-06 1.607E-07 
6.33OE-08 I OL6E-0 E 
L -1  71 E+I 3 5.52 9E+I2 2.2 15E+12 1.396E+11 
6.486E+13 2.354E*I3 6.636E+12 6.253E+IO 
1.263E+L3 6.039E+12 1.79LE+12 2.175E+10 
9.000E+l1 4 - 9 2 8 E t l l  21116E+11 1.198E+10 
3.646E+lI 2.036E+l l  8.617E+IO 4.721E+09 
4.263E+lL 2.1 I8E+LI 7.162E+IO 2.173E+09 
4.302E+12 2.027E+l2 5 .83bEi l  I 4.471E+09 
2.531E+13 L.195E+13 3.4201+12 2.309E+10 
3.253E+13 1.535E+13 4.393E+12 2-950ECIO 
2.994E+12 21308E+11 2.777E+LO Z.I88E+10 
1.533E+14 1.033EL14 5.353E+13 3.856E+12 
L.O05E+08 2.894E+O7 1.933E+07 3.86SE+O6 
8. I SOE+O8 5.476E to8 2.83 7E+08 2.044E+07 
2.516E+06 1.695E106 8.7798+05 6.324E+OQ 
1.344E-06 6.592E-09 I.367E-10 8.698E-11 
3.978E-07 1.660E-09 1.558E-11 I .541E-11 
2.581E-08 1.077E-10 1.009E-12 91977E--33 












2 . 0 5 0 E 1 0 3  
6.343EiO0 
5 ~977E--11 




7.94EE+09 4.159€+09 3.167E+09 2. LO6E+09 
5.35 SE+08 I v I I4E+O 7 
2.151E+08 I .623E+O8 9.710E+07 4.747E+06 
1.852E+08 1.737E+08 I.LO2E+O8 4.779E+06 
7 02 4E+O7 6 -81 2E+07 4.723E+ 07 2. I77E+O6 
3.08CE+07 3.009Ei07 2.193E+07 1.047E+O6 
1.880E+07 1.834E+07 1.349E+07 6.399E+05 
5.19 3E+04 4.069E+ 03 2.344E+ 0 1 5.299E+0 0 
2.14PE+LO 2.091E+lO 1.538E+10 7.117E+O8 
2.751E+04 2.717€+04 2.685E+04 2*666E+04 
1-88 OE+O I 8 -489E- 04 4.7041-06 4.71 I E-06 
2.062E-03 2.599E-10 1.399E-10 I.370E-10 
9.53EE-11 7-023E-1 I 7.009E-11 6.865E-11 
5.177E-11 5.164E-11 5.154E--11 5.047E--1 1 
1.541E-11 1.540E-11 1.537E-11 1.506E-11 
9.97€E-13 9.974E-13 9-954E--13 9.749E-13 
6.3 1 CE-I 4 6 -315E-14 6.302E-14 6. t 72E-I 4 
2 -98 LE +08 I - 73 1 E+ 08 



















T O T A L  2.252E+IE 4.420E+l4 3.094E+14 I.689E+L4 7.297E+13 4.178E+12 4-493EClO 3mOL5E+LO 2.582E+IO 1.901E+lO 2.842E+09 1.948E+09 
MEVISEC 1.634Ei15 2.929E+14 2.258E+14 1.44LE+14 71117E+13 4.871E+12 I.920E+IO 1.837El10 1.788E+IO 1.314E+10 6.377E+08 3.289E107 
18 GPOUP SPECIFIC ENERGY RELEASE RATES. NEV/UATT-SEC 
B A S I S =  METRIC TON OF I N I T I L  HEAVY METAL AT A REPROCESSING TIWE OF 160 DAYS 
EYEIN 
SN+0.05% F IsOYF 2.OYR 5.OYR 10.OYP 3 0 . O Y R  LOO.OYR 30C.OYR 1.OKY IO.0KY 100.0KY 250.0KY 
1.EOOE-02 
2. E O O E - 0 2  
3.750E-02 
5.75OE-02 





8.5 OOE-0 1 
1.250E+00 
1.75OE+oo 
2 . 2 5 0 E i 0 0  
2.750E+00 
3-500E+00 



































2-918E-I  1 
1 -239E-1 I 
1.125E-1 i 
1.118E-12 
1.7578+05 8.293E104 3.323E+04 2.0948+03 
I.621E+O6 5.884EIOI 1.659E+05 1-5631+03 
4.738E+05 2.265E+05 6.717E+04 8.1541+02 
5.1758+04 2.833E+04 1.217E+04 6.889E+02 
3.099E+04 1.731E+04 7.324E+03 41013E+02 
5.3281+04 2.648EC04 8.9528+03 2.716E+02 
9.679E+05 4.561EC05 1-313EW5 1.006E+03 
9.492E+O6 4.480E+06 1.282E+06 8.658E+03 
1.870E+07 8.827E106 2.526E+06 1*696E+04 
2.545E+06 1.962E+05 2 -36 LE+04 1 .86OE+04 
1.917E+08 I.292E+08 61691E+07 4.820E+06 
1.75 9E+02 5.065E+O I 3.38 4E +O I 6.764E+00 
1.834E+03 1.232E+03 6.384E+02 4.598E+01 
6.920E+00 4.660E+00 2-41 OE+OO l r739E-01 
4.703E-12 2.307E-14 4.785E-16 3.044E-16 
I.989E-12 8.301E-15 7-792E--17 7.704E-17 
1.807E-13 7.540E-16 7.063E-18 6-9841-18 
I .796E-14 7.493E-17 7.027E-19 6.948E-19 
3.140E+02 
3-33 l E + O I  
















I . l92E+02 6.239E+01 4.751 E+01 3.159E+0 1 2.906ElO I 
1.340E+Ol 71453E+OO 4-327€+00 2.7858-01 1.188E-01 
8.06€E+00 6.088E+OO 3-641E+00 1.780E-01 3-9291-02 
l.O6CE+OL 9.987E+OO 6.335E+00 2.748E-01 1.724E-02 
5.97 lE+OO 5.790E+O0 4.01 5E+00 1-05 1E-0 I 6.938E-03 
3.85EE+00 3-762E+OO 2-742E+00 I.309E-01 4-3048-03 
4.230E+00 4-127E+00 3.03SE+00 1.440E-01 3.7751-03 
3.5471-01 3.271E-01 2.397E-01 1.1 1 OE-02 7.390E-05 
2.98€E-O2 2.340E-03 1.348E-05 3.047E-06 2.195E-06 
1.82LEIO4 1-778E+04 1.307E+04 6.049E+O2 3.609Et00 
3.44 CE- 02 3 -397E- 02 3.356E- 02 3 -332E-0 2 3.29 4E-02 
~ . B ~ S E - O S  1.486~-09 8 . 3 0 3 ~ - - ~ 2  8 . 2 4 5 ~ - ~ 2  a . 1 5 0 ~ - 1 2  
4.6411-09 5.849E-16 3.147E-16 3.083E-16 2.9781-16 
2.62iE-16 L.931E-16 1.9271-16 1 .888E-l6 1.823E-16 
1.812E-16 I.807E-16 1-804E--16 L.767E-16 1-706E-16 
7.703E-17 7.702E-17 7-686E-17 7.528E-17 7.27LE-17 
6.983E--18 6-982E-18 6.968E-18 61824E--18 6.592E-18 
6.94 €E-1 9 6.947E--19 6.932E-19 6.790E-I 9 6.5581-1 9 
TOTAL l.634EIOS 2.929E+OE 2.258E+08 1.441E+08 7.117E+07 4.871E+06 1.920E+04 1.837E104 1.78BEt04 1.314E+04 6.377Ei02 3.289E+Ol 
C A M  POW Z.€ZOE+02 4.695E+Ol 3-619E+Ol 2.310E+01 I . l41E+01 7.808E-01 3.078E-03 2.94EE-03 2.865E-03 2.107E-03 1.022E-04 E.272E-06 
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TABLE 8.47. G Q A Y S  OF ACTINIDE ELEMENTS I N  BWR CLADDING WASTE 
AS A FUNCTION OF DECAY TIME (BASIS = 1.0 HTHH) 
2.OYP 5.OYR I O - O Y R  30.OYP 1 0 0 . 0 V R  3 0 0 . O V R  I . O K Y  1 0 . 0 K Y  LOO-OKY 2 5 0 . O K Y  
7.278E-05 1.237E-04 2.122E-04 6.151E-04 2.069E-03 5.267E-03 I sL45E-02 3.259E-02 7.050E-02 8.041E-02 
1.789E-09 2.697E-09 3.990E-09 7.337E-09 1.055E-08 1.251E-08 1.839E-08 7.104E-08 2.542E-07 4.740E-07 
1.833E-15 2.554E-15 2.920E-15 2.601E-15 1.406E-15 4.674E--16 9.366E-16 9.226E-15 6.512E-14 E-657E-14 
1.63 IE-13 2 -456E-13 3 -475E-13 8.439E- 13 7 -204E-I 2 I .  40 T-E-lo 6.537E- 09 9.987E-06 3. I78E-03 1 -89  I E - 0 2  
3.323E-16 1.08OE-15 4.809E-15 6.571E-14 1.410E-12 1.97tE-11 2.822E-IO 1.198E-08 9.546E-08 1.L48E-07 
2.050E-23 2.284E-23 2.739E-23 5.354E-23 2.573E-22 2.142E-21 3.316E-20 4.458E-18 1.01OE-16 2.049E-16 
1.805E-15 2.695E-15 3.694E-15 9.424E-15 7.552E-14 7.191E-13 8.246E-12 3.499E-10 2.789E-09 3.355E-09 
4.170E-19 6.421E-I9 1.019E-18 2.563E--18 8.786E-18 3.81EE-17 3.646E-16 4.109E-14 9.210E-13 1.866E-12 
3.733E-11 8.035E-11 1.876E-10 1.124E-09 1.157E-08 I.11SE-07 1.283E-06 5.443E-05 4.339E-04 5.220E-04 
8.945E-I2 I .684E- l l  2.986E-11 8.048E--11 2.499E-LO 7.25CE-IO 2.462E-09 2.348E-08 1 m521E-07 1.882E-07 
1.359E-06 2.175E-06 3.556E-06 9.330E-06 3.205E-05 I.075E-04 3.945E-04 4.056E-03 2.947E-02 4.626E-02 
1.468E-07 1.577E-07 I -760E-07 2.492E-07 5.057E-07 1.23eE-06 3.788E-06 3.578E-05 2.286E-04 2.796E-04 
4.815E+02 4.815Ei02 4.8151+02 4.815E+02 4.815E+02 9 - 8 1  CE+02 4.817E+02 4.828E+02 4.848E+02 4.850EIOZ 
1.726E-01 1.731E-01 1.746E-01 1.8SSE-01 2.395E-01 3.737E-01 6.130E-01 7.264E-01 7.056E-01 6.721E-01 
4.193E+00 4.127E+00 4.034E+00 3.821E100 3.670E+00 3.61 iE+OO 3.488E+00 2.379E100 2.964E-01 1.228E-01 
I.096E-01 1-747E-01 2.634E-01 4.574E-01 5.246E-01 3.92OE-01 I.465E-01 1.245E-02 2.672E-06 E.121E-11 
6.115E-03 5.357E-03 4.441E-03 2.115E-03 21138E-04 6.532E-05 6.035E-05 2.40lE-05 1.209E-07 1.079E-07 
3.2581-12 3.036E-13 5.813E-15 7.815E-22 2 - 6 2  IE-26 2.60CE-26 2.528E-26 1 -767E-26 4.899E-28 I.245E-30 
2-674E-11 2.875E--11 2.783E-11 2.498E-11 2.095E--11 1.41CE-lI 3.682E-12 2.2llE--16 1.743E-23 4.429E-26 
4.859E+02 4-859E+02 4.859E+02 4.859E+02 4.85SE+02 4.855Et02 4.859Et02 4.859Et02 4.859E+02 4.859E+02 
i . 1 8 6 ~ - 0 9  3 .407~-09 8.009~-09 2.652~-08 7 . 0 2 9 ~ - 0 8  1 .15e~-o7 3 .299~-07 9 . 4 6 2 ~ - 0 5  L . o ~ ~ E - o ~  4 .113E-02  




P 8  
8 1  






T H  




A M  
cn 




S M + 0 . 0 5 %  F I . 0 Y C  
4-2588-08 4.991E-05 
9.520E-10 1 * 435E-05 
8 -759E- 1 6  1.4 19E- I t 
2.658E-LO 6.475E-10 
8.389E-14 1-269E-12 
1.239E-16 2.1 14E-I t 
I - 9  19E- 23 I.978E-2 3 
4.682E-20 1.379E--15 
2.681E- I 9  3.421 E- 1 5  
1.599E- 1 1 2.602E- 1 I 
3.638E- I2 6.296E-12 
8.206E-07 I -090E-06 
1.395E-07 1-431E-01 
4.815E102 4.815E* O i  
1.724E-01 1 -725E-0 1 
4.241E+00 4.21 7E+0O 
6.050E- 02  8.567E-02 
9.149E-03 6-793E-02 
1.585E-11 7-1871-12 
I .  492E-1 I 2.319E-I I 
4.43OE-11 6.073E-1 E 
4*859E+02 4.859E+02 
T A R E  6-48. GRAMS O F  DRINCIPbL ACTINIDE NUCLIDES I N  BWR CLADDING WASTE 
AS A FUNCTION OF DECAY TIME (BASIS = 1.0 HTHHI 
SM+O.OS% F I - O Y E  2 . O Y P  5.OYR 1 0 - O Y R  30.OYP 1 0 0 - O Y R  3 0 0 . O Y R  1.OKY lO.0KY 1 0 0 . O K I  25O.OKY 
U235 3 .762~+00 3 . 7 6 2 ~ + 0 0  3 .763~+00 3 .763~+00 
U236 I.657E+00 L.657E+00 1.657E+00 1.658Ei00 
U238 4.760E+02 4.760E+Oi 41760E+02 4 1 7 6 6 + 0 2  
NP237 1-724E-01 1.725E-01 I.726E-01 1.73IE-01 
PU239 2.416E+OO 2.416E+00 2.416E+00 2.416E+00 
PU241 5.370E-01 5. ILBE-01 4.877E-01 4.22lE-01 
AM241 2.844E-02 5.36lE-02 7.756E-02 1.426E-01 
SUMTOT 4.856E+02 4.856E+Oi 4.856E+02 4.856Ei02 































2 - 3 9  lE+OO 
1-02LE+00 
3.51 %E-07 
3- 60 5E-01 
4.85CE+02 
4.76 ~ E + O Z  
3.830EC00 
1.76lE+00 
4.76 OE + 02 
6.130E-01 
2.35 L E C O O  















4.76 OE+O 2 
7.056E-01 
1.38 1E-0 I 
2 - 6 1  9E-05 
















8 1  
P O  
AT 
RN 
F C  
R A  
A C  
TH 
D A  
U 
N D  
DU 
A *  

















P O 2 1 8  
AT217 
RN219 
R N 2 2 2  
FP221 
R P l 2 2 3  































TAILE 8.49. CURIES OF ACTINICE ELEMENTS I N  BUR CLADDING WASTE 
AS A FUYCTION OF DECAY TIME ( B A S I S  = 1.0 M T H M )  
S M + O . 0 5 %  F 1-OYF 2.OYP 5.OYR 10-OYR 3O.OYP 1 0 0 . O Y 9  3 0 0 . O Y R  1.0KY IO.OKY 100.OKy 250.OKy 
2.579E-07 4.177E-07 
7.173E-07 I. l62E-O€ 
7.173E-07 1. 162E-06 
1. I77E- O €  1.906E-06 
3.090E-11 3.185E-11 
3.974E- I I 1 - 162E-0 € 
3.4541-11 3.814E-11 
7.173E-07 1 .  L62E-OB 
2.9411-1 0 4. e74E-10 
I -6891-04 1.694E-04 
2 - 8 1  8E-04 2. 8 2 O E - 0 4  
8.04bE-04 7.858E-0 4 
6.485E-03 6.483E-02 
5.659E+OI 5 . 4 0 2 E + O l  
L.083E-01 1.947E-01 
9 .404~+00 8 .381~+0(1  
Z . S W E - O ~  1 .178~-oe 
B.SO~E--I o 7 . 9 3 2 ~ - 1  a 
7.616E-13 1.133E--14 
6 .6 l lE+0 I 5.660E+Ol 
5.395E-07 7-516E-07 8-590E-07 7.631E-07 
1.501E-06 2.090E-06 2.387E-Ob 2.115E-06 
I.50LE-06 2.090E-06 2.3871-06 2.1 15E-06 
2.462E-06 3.428E-06 3.91 SE-06 3.467E-06 
3.301E-IL 3.678E-11 4.410E-11 8 . 6 i 2 E - 1 1  
1 .so1 E-06 2 .  0901-06 2.387~-06 2.1 I ~ ~ - 0 6  
4.194E-11 5-360E-11 7.392E-1 1 1.666E-IO 
1.501E-06 2.090E-06 2.387E-06 2.115E-06 
6.802E-10 1.256E-09 2.2051-09 5.910E-09 
2 -82OE-04 2.82 4E-04 2 -834E-0 4 2.9 11 E-04 
7.878E-04 7.937E-04 8.035E-04 8.416E-04 
6.482E-03 6.48LE-03 6.478E-03 6.473E-03 
5.154E+01 4.476EIO 1 3-542E+Ol 1.4 I6E+O 1 
2.769E-01 5.002E-01 8 .049E-01 I.47LE+00 
8.775E-01 4.304E-01 3.529E-01 1.656E-01 
5.34lE-09 4.976E-10 9.529E-12 1.383E-18 
7.329E-10 5.832E-10 4.332E-LO 2.053E-LO 
4.522E-15 2.877E-16 2.888E-18 3.051E-26 
5.270E+01 4.570E+01 3.659E+01 1.580E+OI 
~ . 6 9 7 ~ - a 4  1 .703~-04 1 .707~-04 L . ~ O S E - O ~  
4.043E-07 
1.11 11-06 


















1.091E-07 1.792E-07 1.841E-06 1.4281-05 2.030E-05 
4.13LE-07 2.770E-06 1.165E-04 I.031E-03 1.375E-03 
4.13 IE-07 2.770E-06 I.165E-04 I -03lE-03 1.375E-03 
6-245E-07 4.039E-06 1.702E-04 1.457E-03 1.88SE-03 
3.45 1E-09 5.339E-08 7.179E-06 1.626E-04 3.300E-04 
3.20SE-07 1.448E-06 5.552.E-05 4.399E-04 5.295E-04 
4.17CE-09 5.585E-08 7.203E-06 1.628E-00 3.302E-04 
3.244E-07 1.502E-06 6.271E-05 6.02bE-04 e.595E-04 
5.594E-08 2.315E-07 8.869E-06 I.734E-04 3.4328-04 
1.704E-04 1.755E-04 2.475E-04 7.735E-04 1.030E-03 
4.23SE-04 5.9271-04 6.743E-04 6.6878-04 6-4751-04 
1. Ob LE-03 1.098E-03 1.140E-03 1. I80E-03 1. I55E-03 
6.44 LE-03 6.214E-03 2.995E-03 4.981E-04 4.740E-04 
4-674E-01 3.634E-01 1.976E-01 9.200E-03 5-7631-04 
1.247E+00 4.09IE-01 2.486E-03 5-348E-07 1.024E-11 
4.736E-04 3.20lE-05 4.960E-Ob 1.991E-09 I.957E-11 
1.012E-19 9.841E-20 6.876E-20 I .907E-21 4.844E-24 
5 - 7 1  LE-11 1.451E-11 3.511E--16 1.907E-21 4.844E-24 
0.0 0.0 0.0 0.0 0.0 
1 -72  2E+OO 7.807E-01 2.057E-01 1 - 7 4  OE-02 1-09 3E-02 
TAPLE 8.50. CURIES OF DRINCIFAL ACTINIDE NUCLIDES I N  8WR CLADDING WASTE 
AS A FUNCTION OF DECAY T I M E  teASlS = 1.0  MTHMl 
S M + O . ~ S X  F 1.0~6 2 . 0 ~ ~  5 . 0 ~ ~  IO.OYR 3 0 . 0 ~ ~  100.0~~ 3 0 0 . 0 ~ ~  I .OKY IO.OKY 1 0 0 . 0 ~ ~  2 5 0 . 0 ~ ~  
2.492E-LO 4.548E-LO 6.464E-10 1-217E-09 2.157E-09 5.8LOE-09 1.804E-08 5-2341-08 1.776E-07 1.685E-06 1.0778-05 I.317E-05 
3.091E-11 3.185E-I 1 3.301E-11 3.678E-11 4-4LOE-11 8.6221-11 4.143E-10 3.4518-09 5-339E-08 7-1791-06 1.62bE-04 3.3001-04 
7.670E--13 1.190E-12 1.852E-12 5.762E-12 2.157E-11 2.952E-10 6.33dE-09 8.877E-08 1.268E-06 5.381E-05 4.290E-04 5.1611-04 
2.499E-10 4.561E--10 6.483E-10 I.220E-09 2.163E-09 5.826E-09 1-809E-08 5.245E-08 I -781E-07 I.690E-Ob L-OBOE-05 I.32LE-05 
I.136E-11 1.851E-1 1 2.759E-11 6.648E-11 1.706E-10 1.098E-09 1.144E-08 I- IOCE-07 1.269E-06 5.382E-05 4.29lE-04 5.162E-04 
7.674E-13 1.19OE-I2 I.853E-I2 5.763E-12 2.157E-11 2.9538-10 6.336E-09 8.87lE-08 1 -268E-06 5.381E-05 4.290E-04 5.LblE-04 
2.499E--10 4.SblE-10 6.483E-10 1.22OE-09 2.163E-09 5.826E-09 1 -809E-08 5.24SE-08 1-781E-07 1.690E-06 I .080E-05 I.32lE-05 
3.090E-It 3.185E-1 I 3.301E-11 3.678E-11 4.410E-11 8.bi2E-11 4.143E--10 3.451E-09 5-339E-08 7.179E-06 1.626E-04 3.300E-04 
I .136E-11 1.851E-11 2.759E-11 6-648E-11 1.706E-LO 1.098E-09 1.144E-08 I.LOCE-07 1.269E-06 5.382E-05 4.291E-04 5.162E-04 
5.473E-13 9.345E-12 1.473E-12 4.827E-12 2.157E-11 2.953E-10 6-3361-09 8.877E-08 I.268E-06 5.381E-05 4-290E-04 5.1611-04 
3.024E--11 3.116E-1 I 3.229E-11 3.599E-11 4-335E--11 8.435E-11 4.0531-10 3.377E-09 5.224E-08 7.024E-Ob 1.591E-04 3.229E-04 
I.142E-11 I.851E-11 2.759E-11 6.64bE-11 1.706E-10 I.098E-09 1.144E-08 1.IOCE-07 1.268E-Ob 5.381E-05 4.290E-04 5.IblE-04 
2.499E-10 4.5611-10 6.4831-10 1.22OE-09 2.163E-09 5.826E-09 I.809E-08 5.245E-08 1.781E-07 1.690E-06 I.080E-05 1.32LE-05 
I.136E-11 1.852E--11 2.760E-11 6.649E-11 I.707E-IO 1.099E-09 1.144E-08 1.1071-07 1.269E-06 5.384E-05 4.291E-04 5.163E-04 
3.090E-11 3.185E-11 3.301E-11 3-678E-11 4.410E-I1 8.622E-11 4.143E-LO 3.45 1E-09 5-339E-08 7.179E-06 1 . 6 2 6 E - O I  3.3001-04 
1.305E--14 4.56LE-LO 6-483E-LO 1.220E-09 2.163E-09 5.826E-09 1.809E-08 5.24SE-08 1.78lE-07 1.690E-06 1.080E-05 1.321E-05 
5.802E-16 I .852E-11 2.760E-11 6.649E-11 1.707E-IO 1.099E-09 1.144E-08 1.107E-07 I.269E-06 5.384E-05 4.29lE-04 5.1638-04 
3.090E-I 1 3.185E-1 1 3.301E-11 3.678E-11 4.410E-11 8-6 i2E-11 4.143E--10 3.451E-09 5.339E-08 7.179E-06 1.62bE-04 3.300E-04 
2.499E--10 4.561E-10 6.483E-10 1.22OE-09 2.163E-09 5.826E-09 1.809E-08 5.24SE-08 1.781E-07 1.69OE-06 I.080E-05 1.32LE-05 
3.08OE-11 3.185E-1 I 3.301E-11 3.678E-11 4.410E-11 8 .62ZE-11  4.143E-LO 3.45LE-09 5.339E-08 7.179E-06 I.626E-04 3.300E-04 
I .136E-I1 I.852E-1 I 2.760E-11 6.649E--11 1.707E-10 1.0S9E-09 1.144E-08 1.107E-07 I.269E-06 5.384E-05 4.291E-04 5.163E-04 
3.090E--11 3.185E-I 1 3.301E-11 3.678E-11 4 .410E-11  8.6iZE-11 4.143E-10 3.451E-09 5.339E-08 7.179E-06 1.62bE-04 3.3001-04 
2.632E-10 4.555E-LO 6.472E--10 1.219E-09 2.160E-09 5.824E-09 I -809E-08 5.24SE-08 I -781E-07 1.690E-06 1.08OE-05 1.3211-05 
2.455E-1 C 4.498E--IC 6.393E-LO 1.2038-09 2.133E-09 5.74bE-09 1.784E-08 5.177E-08 1.756E-07 1.667E-06 1.065E-05 1.303E-05 
3.0751-11 3.185E-11 3.301E-11 3.678E-11 4.410E-11 8.6 i2E-11 4-143E-10 3.451E-09 5-339E-08 7.179E-06 1.626E-04 1.300E-04 
I.430E-08 1.875E-OC 2.322E-08 3.676E-08 5.976E-08 1.569E-07 5.471E-07 l.88OE-06 6.955E-06 6.916E-05 4.270E-04 5.139E-04 
I.bOLE-04 1.601E-04 1.601E-04 I.601E-04 1.601E-04 1.6OIE-04 1.601E-04 I.60lE-04 1.601E-04 1.601E-04 1.601E-04 1.60LE-04 
6.314E-OS 6-487E-OS 6.659E-09 7.176E-09 8.037E-09 1-148E-08 2.351E-08 5-78SE-08 I.78OE-07 1.690E-06 1.08OE-05 I.32LE-05 
1.215E-04 1.2171-04 1.217E-04 1.221E-04 1.231E-04 1.308E-04 1 -689E-04 2.63CE-04 4.32K-04 5.123E-04 4.976E-04 4.740E-04 
1.601E-04 1.60lE-04 1.60lE-04 1.601E-04 1.601E-04 I.601E-04 1-601E-04 1.601E-04 I.601E-04 I.601E-04 I .60lE-04 I.bOLE-04 
1.134E-08 1.193E-OE 1.251E-08 1.417E-08 1-685E-08 2-792E-08 7.367E-08 2.64EE-07 1.375E-06 2.092E-05 1.782E-04 3.255E-04 
4.927E-04 4.951E-04 4.976E-04 5.05LE-04 5.171E-04 5.607E-04 6 .68E-04 7.85ZE-04 8.145E-04 7.98ZE-04 6.545E-04 4.832E-04 
8.136E-06 8.136E-06 8.136E-06 8.137E-06 8.137E-06 8.140E-06 8.15IE-06 8.180E-06 8.282E-06 9.428E-06 1.305E-05 1.333E-05 
1.072E-04 1.073E-04 1.07JE-04 1.073E-04 1.073E-04 1.075E-04 1.080E-04 1.091E-04 I - l l O E - 0 4  1.511E-04 1.738E-04 1.731E-04 
1.60lE-04 L.601E-04 1.60lE-04 I.601E-04 1.601E-04 I.6OLE-04 I.601E-04 I .601E-04 I.60LE-04 I.601E-04 1.bOIE-04 I.601E-04 
1.216E-04 1.217E-04 1.217E-04 1.221E-04 1.231E-04 1.308E-04 1-689E-04 2.63EE-04 4.323E-04 5.123E-04 4.976E-04 4.7401-04 
6.35 lE-03 6.350E-OL 6.350E-03 6.348E-03 6.345E-03 6.333E-03 6.292E-03 6.174E-03 5.782E-03 2.483E-03 5.328E-07 L.02IE-11 
8.539E-01 8.827E-01 8.833E-01 8.646E-01 8.312E-01 7.1001-01 4.089E-01 8.47CE-02 3.769E-04 6.623E-23 0.0 
1.503E-01 I.503E-01 1.503E-01 1.502E-01 1.502E-01 1.501E-01 I.499E-01 I.490E-01 1 - 4 6 E - 0 1  I.137E-01 8.589E-03 1.142E-04 
2.389E-01 2.389E-01 2.390E-01 2.390E-01 2.391E-01 2.391E-01 2.378E-01 2.32EE-01 2.lblE-01 8.323E-02 5.9708-06 1.638E-10 
5.535E+OL 5.274E+Ol 5.027E+OL 4.35lE+OI 3-420E*01 1.306E+OL 4-492E-01 3.627E-05 6.307E-06 3.027E-06 1.967E-09 9.568E-15 
7.230E-04 7.230E-04 7.230i-04 7-230E-04 7.23OE-04 7.230E-04 7.229E-04 7.2278-04 7.218E-04 7.104E-04 6.046E-04 4.621E-04 
9.764E-02 1.841E-01 2.663E-01 4.896E-01 7.945E-01 1.461E+00 1.692E+00 1.23SE+00 4.033E-01 312451-06 1.967E-09 1.008E-14 
6.35LE-03 6.350E-03 6.350E-03 6.348E-03 6.3451-03 6.333E-03 6.292E-03 6.174E-03 5.782E-03 2.483E-03 5.328E-07 1.02IE-lI 
8.890Ec00 1-886E+OC 4.OLlE-01 5.53LE-03 1.689E-03 1.540E-03 I .119E-03 4-491E-04 1.847E-05 2.783E-23 0.0 
5.0791-01 4.889E-01 4.7051-01 4-195E-01 3.464E-01 I.611E-01 1-105E-02 5-2378-06 1.638E-14 I.637E-14 I -636E-14 1.634E-14 
6.6lOE+OI 5.659E+Ol 5.269E+01 &.569E+OI 3.658E+01 I.SBOE+OL 2.965El00 1.72LE+00 7.806E-01 2.057E-01 1.739E-02 1.092E-02 
6.6LIE+OI 5.660E+OL 5.270E+Ol 4.57OE+01 3.659E+01 1.580E+01 2.96SE+00 1.722E+00 7.807E-01 2.057E-01 1.740E-02 I.093E-02 






TABLE 8-51. WATTS OF ACTINIDE ELEMENTS I N  BWR CLAOLIING WASTE 
A S  A FUNCTION OF DECAY TIME (SASI5 = 1.0 HTHM) 








F R  
PA 
A C  




A M  
C M  
BK 
CF 
E S  
TOTAL 







































C Y 2 4 4  
SUMTOT 
T O T A L  
~ ~ 2 2 7  
6.064E-09 9.820E-05 I.268E-OB 
1.366E-OS Zr212E-OS 2.858E-09 
I . 220E-Oe  1 r977E-OE 2.553E-08 
5.37IE-08 8.6998-08 1.124E-07 
1.319E-12 I.359E-12 1.408E-12 
1 ~ 5 0 9 E -  I2 4 - 4 1  1 E-0 E 5.697E-08 
I.2OZE-12 I.246E-12 1.297E--12 
2.462E-08 3,987E-OE 5.150E-08 
1.207E-12 1.333E--12 1.466E-12 
9.326E-0.2 1.079E-07 1.191E-07 
1 - 07OE-06 1.070E-OC 1.071 E- 06 
2.150E- 0 5  2. I54E-OE 2. I 6 1  E-05 
1.91 BE-05 1 - 9 1  ZE-0 f: 1.9 I ZE-05 
4.2lLE-02 4.298E-02 4.292E-02 
3 -451 E-0 3 6.322E-03 9.053E-03 
2.832E-02 1 ~ 9 5 1 E - 0 2  1.714E-02 
1.926E-11 8.730E-I2 3.957E-12 
4. I8OE-1 1 3.757E-1 I 3.376E-1 1 
1.568E-15 4.447E-1 C 1 -775E-16 
















I .  488E-02 
3.687E-13 
2.5 1 BE-1 1 
1.129E-17 
7.349E-02 


























3.526E-12 1.664E-1 1 
7.258E-08 3 -787E-08 
5-833E-12 2.323E-11 









1.198E-27 0 . 0  
9.055E-02 8.249E-02 
1. b8 5E-09 5 - 5 2 5 E - I  0 7.535E-09 9.00 1 E-0 8 1.57 LE-07 
8.35CE-10 4.937E-09 1.974E-07 1.6878-06 2.185E-06 
6.414E-09 2.653E-08 9.115E-07 7.602E-06 9-7198-06 
2.632E-08 1.562E-07 6.606E-06 5.77bE-05 7.614E-05 
1 - 4 7  ?E- IO 2 -279E- 09 3.064E-07 6.94 OE-06 1 - 4 0  8E-05 
1.181E-08 4.949E-08 1.854E-06 1.467E-05 1-766E-05 
1.3 5 I E - I  0 2 .Ob7E- 09 2.77 1 E- 07 6.278E-06 1-27 4E-05 
1.04EE-08 4.306E-08 1.620E-06 1.289E-05 1.561E-05 
1.46 CE- I O  L -951E- 09 2.5 16E- 07 5.687E-06 1.153E-OC 
1.295E-07 2174SE-07 2.308E-06 1.7528-05 2.5191-05 
1.394s-06 1.781E-06 2.008E-06 2.249E-06 2.268E-OB 
2.987E-05 3.087E-05 3.2OOE-05 3.314E-05 3.248E-05 
2.295E-05 2.719E-a5 2.166E-05 1 -521E-05 1.449E-05 
1 - 4 6  7E-02 1. I27E-02 6 .  I I6E-03 2.827E-0 4 1.7 1 7E-05 
4.137E-02 1 -358E-02 7.992E-05 I.719E-08 3.287E-I3 
1.34 2E-06 4 -676E-07 I .  637E-07 6.726E-1 1 l.526E-12 
7.03CE-22 6.836E-22 4.777E-22 1.325E-23 3.3658-26 
2.63tE-12 6 -677E- 13 1 -255E- 17 7.083E-23 L .799E-25 
5.bOSE-02 2.491E-02 6.266E-03 4.645E-04 2.51 4E-04 
0 . 0  0.0 0.0 0.0 0.0 
TAmE 8 . 5 1 .  WATTS OF PRINCIPLL ACTINIDE NUCLIDES I N  BWR CLADDlNG WASTE 
A5 A FUNCTION OF DECAY TIME (BASIS = 1.0 MTHMI 
S M + 0 . 0 5 X  F 1 . O Y E  2.OYP 5.OYR 10-OYR 3O.OYP 100-OYR 300.0YR 1.OKY 1O.OKY 100.OKY 25O.OKY 
3-554E-14 3,663E--14 3.760E--14 4.230E-14 5-072E--14 9.914E-14 4.764E-13 3.96SE-I2 6.140E-11 8.256E-09 1.87OE-07 3.795E-07 
3.623E-14 5.904E-14 8.799E-I 4 2.12OE-I3 5.442E-13 3.503E-12 3 -64 BE-1 1 3.52 €E- I 0 4.046E- 09 1.7 I 7E-07 I .  368E-0 6 1.64 68 -06 
I -769E-15 2.744E-15 4.272E-15 1-329E-14 4.975E--14 6.808E--13 I .461E--LL 2.047E--10 2.925E-09 1.24lE-07 9.891E-07 I.190E-06 
9.966E-12 1.819E-LI 2.586E-1 I 4.867E-11 8.6278-11 2.324E-10 7.214E--10 2.094E-09 7.103E-09 6.740E-08 4.308E-07 5.269E-07 
I.299E-13 1.339E-I3 1.388E-I3 1-546E-13 1.854E-I3 3.bi4E--13 1.742E-12 1.451E-11 2.245E-IO 3.018E-08 6.837E-07 1.387E-06 
1-456E-13 2.372E-13 3.536E-13 8.519E-13 2.187E-I2 1.408E-11 1.466E-10 1 - 0 1  €E-09 1.626E-08 6.898E-07 5.499E-06 6.615E-06 
1.754E-14 21996E-14 4.724E-14 1.547E-13 6.916E-13 9.465E-I2 2.03LE-10 2.84CE-09 4.066E-08 1.725E-06 1.375E-05 I.654E-05 
1.530E-12 I.577E-12 I.634E--12 I.8ZLE-I2 2.184E-lZ 4.269E-12 2.051E-11 1-7OSE-10 2.644E-09 3.555E-07 8.053E-06 1.634E-05 
5.301E-13 8.594E-13 1.281E-12 3.086E-12 7-9228-32 5.099E-11 5.310E-10 5.13CE-09 5.889E-08 2.499E-06 1.992E-05 2.396E-OS 
1 - 1 1 5 E - l l  2.036E-I 1 2.894E-11 5.447E-11 9-6558-11 2-601E-10 8.074E-10 2-342E-09 7-949E-09 7.5abE-08 4.822E-07 5.897E-07 
4.118E-13 6.709E-I3 1.000E-12 2.409E-12 6-L85E- I2  3.981E-11 4-146E-IO 4.01OE-09 4.598E-08 I.95LE-06 1 -555E-05 1.871E-05 
I.319E-12 I.359E-12 1.408E-12 1.57OE-12 I.88ZE-12 3.679E-12 1.768E-11 1.473E-10 2.279E-09 3.064E-07 6.940E-06 1.408E-05 
5.414E-16 1.893E-1 1 2.6908-11 5-063E-11 8.975E-11 2.bt8E-IO 7.505E--10 2.17EE-09 7.389E-09 7.012E-08 4.482E-07 5.481E-07 
1-923E--17 6.135E-12 9.144E-13 2.203E-12 5.65bE-12 3.640E-11 3.791E-10 3.667E-09 0-204E-08 1.784E-06 l r 4 2 2 E - 0 5  1-71 LE-05 
1.193E-12 1.229E-12 1.27bE-12 L.bZOE-12 1.702E-12 3-357E--12 1.599E-11 1.332E-IO 2.061E-09 2.771E-07 6.277E-06 1.274E-05 
8.897E-12 1.624E-1 1 2.308E-11 41345E-11 7.701E-11 2-075E-IO 6.440E-IO 1.865E-09 6.341E-09 6.017E-08 3.846E-07 4.703E-07 
3.281 E- 1 1 5.346E-11 7.968E- 13 I.920E-12 4.928E-12 3.172E- 11 3.304E-I 0 3- I 9  EE-09 3 -664E-08 1.554E-06 I -239E-05 1.49 1 E-05  
1.080E-12 1.113E-lP I.153E-12 1.285E-12 1.541E-12 3.012E-12 1.447E-11 I.20tE-IO 1.865E-09 2.5088-07 5.681E-06 1.153E-05 
8.96lE--12 1.642E-1 1 2.333E-I I 4.392E-11 7.785E-11 2.097E-10 6-SIOE-IO 1.88CE-09 6.409E-09 6.0828-08 3.888E-07 4.754E-07 
9.409E-13 9.745E-13 1-OIOE-I2 L.12SE-12 1.349E-12 2.638E--12 1.267E-11 1 . 0 5 € E - I O  1.633E-09 2.196E-07 4.976E-06 1,010E-05 
4.048E-IO 5.306E-10 6.570E-10 1.040E-09 1-69 IE-09 4.439E-09 1.54BE-08 5.32LE-08 1.968E-07 1.957E-06 1.208E-05 1,454E-05 
1.902E-IO I.954E-IO 2.006E-IO 2.162E-10 2.421E-10 3.458E-LO 7.085E-IO 1.744E-09 5.364E-09 5.0918-08 3.254E-07 3,980E-07 
2.758E-07 2.7618-07 2.763E-07 2-77LE-07 2.795E-07 2.969E-07 3.833E-07 5.981E-07 9.812E-07 1.163E-06 1.129E-06 1.076E-Ob 
7,911E-07 7.911E-07 7.911E-07 7-911E-07 7.9318-07 7.911E-07 7.911E-07 7.9l lE-07 7.911E-07 7.911E-07 7.91 LE-07 7.912E-07 
3.295E--10 3.467E-10 3.638E-10 4.119E-IO 4.898E--10 8.1 16E-10 2.142E-09 7.69eE-09 3.996E-08 6.08OE-07 5.L8IE-06 9,462E-06 
I.419E-05 1.42bE-05 1.433E-05 1.4551-05 1.489E-05 1.615E-05 1.926E-05 2.262E-05 2.346E-05 2.299E-05 1.885E-05 1.392E-05 
2.131E-07 2.131E-07 21131E-07 2.131E-07 2.131E-07 2.132E-07 2-135E-07 2.142E-07 2-I6PE-07 2-469E--07 3.416E--07 3.492E--07 
2.905E-06 2.905E-OC 2-906E-06 2.9ObE-06 2.907E-06 2.9llE-06 2.92&E-06 2-962E-06 3-0888-06 4.092E-06 4.709E-06 4.688E-06 
4.060E-06 4 . 0 6 0 8 - O t  4.060E-06 4.060E-06 4.060E-06 4-0608-06 4.ObOE-06 4.06CE-06 4.060E-06 4.ObOE-06 4.060E-06 4.061E-06 
3.717E-06 3.718E-OC 3.72OE-06 3.732E-06 3.764E-06 3.998E-06 5.161E-06 8.054E-06 I .32LE-05 1.566E-05 1.521E-05 1.449E-05 
4.631E-03 4.63lE-02 4.631E-03 4-630E-03 4.63OE-03 4.6278-03 4.618E-03 4.592E-03 4.505E-03 3.501E-03 2.647E-04 3.519E-06 
7.439E-03 7-44OE-02 7.441E-03 7.443E-03 7.445E-03 7.445E-03 7-403E-03 7.245E-03 6.730E-03 2.592E-03 1.859E-07 5.101E-12 
1.716E-03 1.635E-03 1.558E-03 1.349E-03 I.060E-03 4.048E-04 1.393E-05 1.124E-09 1.955E-IO 9.385E-11 6.099E--14 2.966E-15 
2.13SEL05 2.135E-05 2.135E-05 2.1358-05 24135E-05 2.135E-05 2.135E-05 2.1346-05 2.132E-05 2-098E-05 L.785E-05 1.3651-05 
3.243E-03 6. l l4E-03 8.84bE-03 1-62bE-02 2.639E-02 4.85ZE-02 5.622E-02 4.11 7E-02 1.3408-02 1.078E-07 6.536E-11 3.349E-16 
2.042E-04 Z . O * I E - O 4  2.04LE-04 2.041E-04 2.040E-04 2.016E-04 2.022E-04 1.98EE-04 1 -859E-04 7-981E-05 1.713E-08 3.283E-13 
1.033E-02 2.19lE-02 4.660E-04 6.426E-06 1.962E-06 1.789E-06 I -300E-06 5.222E-07 2.146E-08 3.Z33E-26 0 . 0  0.0 
2.252E-04 2.1988-04 2.145E-04 1.994E-04 1.766E-04 1-086E-04 I.978E-05 I.52EE-07 6.174E-15 0.0 0.0 0.0 
1.777E-02 1.7IOE-02 I.646E-02 1 -467E-02 1.212E-02 5-6361-03 3.867E-Ob 1.832E-07 5.731E-16 5.726E-16 5.722E-16 5.715E-16 
7.390E-02 6.884E-02 6.914E-02 7.347E-02 7.962E-02 9.053E-02 8.247E-02 5.60eE-02 2-490E-02 6.260E-03 4.641E-04 2.50BE-04 
7.392E-02 6.88bE-01 6.9lbE-02 7.349E-02 7.964E-02 9.055E-02 8.249E-02 5.605E-02 2.49lE-02 6.266E-03 4.645E-04 2.514E-01 
2.830E-02 2.925E-02 2.927E-02 2.865E-02 2.755E-02 2.353E-02 I -355E-02 2.805E-03 I -249E-05 2.195E-24 0 . 0  0.0 
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TI \BLE 8-53.  PHOTONS FROM ACTINIDES I N  BWR CLADOlNG WASTE 
AS A FUNCTION OF DECAY TIME ( B A S I S  = 1.0 HTHH) 
18 GROUP PUOTON RELEASE RATES. PHOTONS/SECOND 
BASIS= METRIC TON O F  I N I 7 I N .  HEAVY METAL AT A PEPPOCESSING TIME O F  160 DAYS 





















T O T A L  
MEVlSEC 
6.595E+IO 2.441E+IC 1.596E+lO 1.480E+10 
9.730E+O 7 1.782E+OE 2 -551 E+ 08 4.64 I E +  08 
1.725E108 R.O38E+07 6.549E+07 7.609Ei07 
1+357E i05  2.546E+05 3.677E109 6.751E+09 
1.966E+O€ 1.901E+OE 1.88lE+08 1.851E+08 
I - 561 EIO8 1.515E+O€ 1.492E+08 1.442E+O8 
I.O14E*07 1.017E+07 I.O20E+07 1.030E+07 
1-106E+O6 4.559E+05 3.380E+05 3.652E+05 
5.259E+OC 3.871E+OC 3.606E+05 3.606E*05 
2.314E+06 1.869E+OE 1.759E+05 1.677EC05 
5.269E*04 3.565E+04 3.168E+04 2-91OE+04 
21644E+04 1.623E+04 1.369Et04 1.176E+04 
2.434E+04 2.405E+04 2.684EC04 3.315E+04 
1.375E+04 8.460E+OZ 7.136E+03 6.134E+03 
5.883E+03 3.618E+03 3.052E+03 2.623E+03 
6.770E+02 4.169E+Oi 3.51BE+02 3.024E+02 
7.795E+OL 4.792E+01 4.042E+OI 3.473E+01 


















2.888E +O L 
1.944E+ IO 1.829E+L 0 1-25 5E + I  0 5.095E+09 
1.373E+09 I .589E+09 1 - 1 6  EE+09 3.833E+08 
1 -447E+08 1.553E+08 1.14 EEIO8 4.781E+07 
2-O1IE+IO 2.330E+lO 1.70€E+IO 5.560E+09 
2.164E+08 2.011E+08 1.897E+08 1-733E+O8 
I.655E+08 I -389Et08 1.251Et08 I.O9BE+O8 
1.148E+08 8.541€+07 7.72EE+07 7.2 l lE+07 
l.O81E+07 I .137E+07 1.235E107 1.404E+07 
6.130E+05 6.566E+O5 5.27EE+05 3.327E+05 
3+639E+05 3.067E+05 2.08eE+05 I .170E+05 
1.343E+05 9.974Et04 6.785E+04 6.209E+04 
4-794E103 7r597E+O2 7.40EE102 4.394E+03 
2-9368+04 l r397E+04  2.22 IE+03 2.898E+02 
2.493E+03 3.705E+02 2.00€€+02 1.936E102 
1.065E+03 1.567E+02 8.422E+01 7.685EfOL 
1.225E+02 1.781E+01 9.534E+00 8.776E+00 
1.406E+OL 2.032E+00 l.OB€E+OO I.O05E+00 
I . 7 1 0 ~ + 0 4  8 .894~+03  8 - 1 8  7E t o 3  I . 9 7 7 ~ + o a  
8.561E+08 















4.5 1 BE+OO 
5-18bE-01 




















5 -82 3E+0 6 
8.203Ei06 
2.719Et07 
5 . 6 O B E + O b  
1.433Et07 
1.932E+07 




1-62 S E I 0  6 
2.832E104 
5.336E103 
I - I89E+OL 
1.368E+00 
1.575E-01 
6.817E+LO 2.7798+10 2.053E+LO 2.266E*lO 2.873El l0  4.158E+10 4.377E+LO 3 .13CE+IO I .I4bE+fO L.O52E+09 1.987E+08 2.203E+Oe 
1.16IE+OS b.O19E+O€ 5.406E+O8 7.041E+08 9-748E+08 1.558E+O9 1.718E+09 1*257E+09 4.579Et08 4.164E+07 3.840E+07 4.64OE+07 
18 GPOUP SPECIFIC ENERGY RELEASE RATES, HEV/WATT-SEC 
BASIS= METRIC TON O F  I N I T I A L  HEAVY METAL A T  A REPROCESSING TIME OF 160 DAYS 
EYEAN 
















5 .000E+00  
7.000E+00 
1 . I  OOE +o I 
TOTAL 
C A M  POW 
91893E+O 2 3.662E+O 2 




2.457E *O  I 2.377E +O 1 
3.512E+Ol 3.4098*0 I 
3.803E+00 3.813E+00 
6.361 E- 0 I 2.622 E-0 I 







4.7398-0 3 2 - 9 1  BE-0 2 












5.543 E-0 2 
3.079E-02 
7.382E-02 




2-221E+02 2.459E+OZ 2.916E+02 2.744E+02 
l.lbOE+Ol 1-873E+O1 3.432E+01 3.974E+01 
3-8828+02 6.293E+O2 1.156E+03 1*340E+03 
1.906E+OL 1.894E+OI 1.839E+OI 1.709E+01 
2.314E+Ol 2-259E+01 Z.O69E+OL 1.737EIOI 
3.24SE+Ol 3.080E+01 2.584EiOL I.922E+01 
3.864E+00 3.916E+00 4.053E+00 4.263E+00 
2.LOOE-01 2.570E-01 3.525E-01 3.775E-01 
3.065E-01 3. I 19E-0 1 3.094E-01 2.607E-01 
2.097E-01 1.988E-01 1.679E-01 I.247E-01 
5.09ZE-02 4.561E-02 2.992E-02 1.557E-02 
2.647E-02 2.203E-02 1.079E-02 1.709E-03 
9.117E-02 9.830E-02 8.073E-02 3.843E-02 
2.147E-02 1.786E-02 8.725E-03 1.297E-03 
I.312E-02 1.09LE-02 5.323E-03 7.8338-04 
2.117E-03 1.760E-03 8.576E-04 1.247E-04 
z . ~ ~ ~ E + o o  3 .673~+00  5.427~+00 5 .825~+00  
3 . 8 2 0 ~ - 0 4  3.176~-04 I . S ~ ~ E - W  2 .235~-05  
1.8821+02 
2 - 9  I ZE+ 0 1 
4.292E+00 
9.81 ZE+O2 
1 . 6 1 2 E + O l  
I . 5 6 Z E + O I  
1-73 5E t o 1  
4.647€+00 
3 .03EE-01  
1.775E-01 

















9-94lE-  02 
7.76 1E-02 
3 -  bb0E-02  
9-774E- 03 
7 -969E- 04 




1.284E+OL 1.51 4E+00 
I 32 7E-0 1 2.074E-0 I 
3.1 3 BE- 0 I 2.409E-0 1 
3. 670E- 01 3.934E-0 I 
6.866E+00 1.8298+00 
5.931 E+OO 5.75 LE-0 1 
7.368EC00 2.475E+00 
4.491E+00 6.109E+00 








3- 162E-05 1 - 2 4  5E-0 5 
5.705E-06 2.250E-06 
L . ~ 8 0 E + 0 0  
2.393E-0 I 
1. 684E-0 I 
4.71 6E-01 
2 .31 IE+OO 













L. lb lE+03 6.019E+Oi 5.406E+02 7.041E+02 9.748E+02 1.558E+03 1.718E+03 1-257E+03 4.579E+02 4.164E101 3.8408+01 4.640E+OL 























C Y 2 4 2  
C Y 2 4 3  
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TAILE 8-54. (ALPHA.Nl NEUTRDhS FROM ACTINIDES I N  BWR CLADDING WASTE 
A S  A FUNCTION OF DECAY TIME (01515 = 1.0 M T M M l  
S Y + O . 0 5 %  F I - O Y P  2 . O Y R  5 . 0 Y R  1O.OYP 30.OYR 1 0 0 . O Y R  30C.OV.Q I.OKY 1 0 - O K Y  1 0 0 . 0 K Y  2 5 0 . O K Y  
8.203E-06 










1.629E- 0 I 
9.233E-02 
9.972Et02 




9.781 E + O O  
7.175E+04 
b . Z I O E + O  1 
3.6OiE+03 
I.497E-05 
1 -304E- 05 
2.768E-05 
4.922E-0 6 
6.992E- 0 5 
1.531E-0 7 
2.59bE-06 















2.128E-05 4.00bE-05 7-10  LE-05 1.913E-04 5.938E-04 1.72 I E - 0 3  5.846E-03 
2.868E-05 3.19bE-05 3.832E-05 7.491E-05 3.600E-04 2~99SE-03 4.639E-02 
7.336E-06 1.768E-05 4.537E-05 2.920E-04 3.042E-03 Zr94 iE-02 3.373E-01 
9.938E-05 1.8118-04 3.316E-04 8.932E-04 2-773E-03 8.047E-03 2.73M-02 
2.282E-07 5.4988-07 L.411E-06 9.003E-06 9.460E-05 9~15CE-04 1 -049E-02 
2.6918-06 2.999E-06 3.595E-06 7.028E-06 3-377E-05 2.81 ?E-04 4.352E-03 
3.568E-05 6.716E-05 1.190E-04 3.207E-04 9.955E-04 2.88SE-03 9.801E-03 
6.500E-08 1.566E-07 4.020E-07 2.588E-06 2.695E-05 2.607E-04 2.989E-03 
6.587E-07 7 ~ 3 4 1 E - 0 7  8.8OIE-07 1.720E-06 8.267E-06 6.887E-05 1.065E-03 
1.6298-07 1.815E-07 2.17bE-07 4.255E-07 2.044E-06 I.703E-05 2.635E-04 
1.645E-01 I -670E-01 I.710E-01 1.854E-01 2.212E-01 2.597E-01 2.693E-01 
9.242E-02 9.270E-02 9.350E-02 9.932E-02 1.282E-01 2.00 I E T O I  3.282E-01 
1.087E+02 I.O87E+02 l -O87E+02 1.087E+02 1.004E+02 I.O7eE+02 1.058E+O2 
1.782E+02 1.703E+02 1.783E+02 I.783E+02 1-773Ei02  1.73€E+02 1.612E+O2 
5. I OIE-0 I 5.107E-0 1 5.107E-0 I 5.107E-0 1 5.107E-0 1 5.  LO CE-01 5.099E-0 1 
3.102E+02 5.7048+02 9.256E+02 1.702E+03 1.972E+03 1.444E+03 4.699E+02 
9.779E+00 9.776E+00 9.772E+00 9.753E+00 9.690E+00 9.50SE+00 8.904E+00 
3.237Et03 4.46,lE+01 1.363E+Ol 1.243E+01 9-030E+00 3.62EE*00 I.491E-01 
5.915E+01 5.499E+Ol 4.869E+Ol 2.994E+O1 5.455E+00 4.2lCE-02 1 -703E-09 
3.335E+03 2.974E+03 2-45bE+O3 1.142E+O3 7.837E+OI 3.71iE-02 1 .IbLE-LO 
2.103E-09 7.152E-09 3 . 1 9 6 ~ - 0 8  4 .374~-07 9 . 3 8 7 ~ - 0 6  1.31 zE-oa I . 8 7 9 ~ - 0 3  
1.031~+03 I.OIOE+O~ 9.707~+02 ~ . Z ~ I E + O Z  4 . 7 7 6 ~ ~ 2  9 .89e~+01 4 .402~-01 
5.548E-02 3.546E-01 4.337E-01 
7.972E-02 6.355E-01 7.646E-01 
6.238E+00 1 - 4 1  3E+02 2.867E402 
I.431E401 I . I41E+02 1.372E+02 
2.591E-01 1.656E+00 2.025E100 
4.45lE-01 3.548El00 4.269El00 
5.852E-01 1.326Et01 21690E+01 
913OlE-02 5.945E-01 7.270E-01 
I.268E-01 1.011E100 I.216Et00 
1.433E-01 3-246EcOO 6.585El00 
3.543E-02 8.026E-01 l.bZBE+OO 
2.639E-01 2.164E-01 I.598E-01 
3.889E-01 3.778E-01 3.598E-01 
7.7348-20 0.0 0.0 
8.226E+OI 6.216E+00 8.263E-02 
6.207E+01 4.452E-03 1.222E-07 
5.018E-01 n.271E-01 3.265E-01 
3.780E-03 2.292E-06 1.174E-11 
34824E+OO 8-2068-04 1.513E-08 
2.246E-19 0.0 0.0 
0.0 0.0 0.0 















TA8LE 0 . 5 5 .  SPONTANEOUS FISSION NEUTRONS F R O M  ACTINIDES I N  BWR CLADDING WASTE 
A S  A FUNCTION OF DECAY TIME (BASIS = 1.0 MTHMI 
5M+0.05% F I . O Y F  2.OYR 5 - O Y R  1 O . O Y P  3 0 . O Y R  1OO.OYR 3 0 C . O Y R  I . O K Y  L O - O K Y  1 0 0 . O K Y  2 5 0 . 0 K Y  
6.039E+00 6.039E+O0 6.039E+00 6.0398+00 6.039E+00 6.039E+00 6.03SE+00 6.03SEt00 6.039E+00 6.039E+00 6.039E+O0 6.039Et00 
9.543E+02 9.544E+Oi 9.545E+02 9.548E+02 9.551Et02 9.551E+02 9.497E+02 9.29SE+02 8.633E+02 3.325E+02 2.385E-02 6.543E-07 
3.191E+02 3.191E+O2 3,191E*02 3.191E+02 3.191E*02 3.191E+02 3-L90E+02 3. 1 8 5 E I O Z  3.186El.02 3.135E+02 21668E+02 2,0398102 
6.9791+04 6.717E+04 6.465E+04 5.763E+04 4.759E+04 2.214E+04 1.519E+03 7.195E-01 2.251E-09 2.249E-09 2.248E-09 2.245E-09 
2.4291+02 2.429E+OZ 2.428E+02 2.427E+02 2.426E+O2 2-418E+02 2.394E+02 2.32EE+02 2.098E+02 5.613E+Ol 1 . 0 5 3 E - O L  3.047E--14 
1.325E+02 1.370E+Oi 1.370E+02 1.341E*02 1 . 2 9 0 E + O Z  1-102E+02 6.345E+OL 1 - 3 1 5 E I O I  5.848E-02 I.028E-20 0.0 0.0 
5.7918+04 1.228E+O4 2.613E+03 3.603E+01 1.100E101 1-003E+Ol 7.288€+00 2.92EE+OO 1.203E-01 1.813E-19 0.0 0.0 
._________________I_____________________-___- -__- - - -___-____________________________-______________________-_  
1.294E+05 8.lllE+04 6.892E+04 5.933EC04 4.926E104 2.3788+04 3.105E103 1.50EE+03 I.398E+03 71084E+02 2.731E+02 i.lOlE+OZ 
1.294E+05 8 . l l l E + 0 4  6.892E+04 5.933E*04 4.926E+04 2.378E*04 3.L05E+03 lr50CE1s03 1.398Et03 7.084€+02 2.731E+02 2.101E+02 
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TAeLE 8-56. GRAMS OF F I S S I O N  PRODUCT E L E M E N T S  I N  BUR C L A D D I N G  WASTE 
A S  A F U N C T I O N  O F  DECAY TIME ( B A S I S  = 1.0 H T H M I  
r 





G I  
CE 
A S  
S E  
E F  
I C  
S F  
1 
2 6  
Ne 
Y C  
T C  
R U  
Ian 
PO 
I C  
c o  
I h  
S h  
p e  
5 8  
T E  
I 
X E  
C S  
B A  







G C  
7 Y  
H C  
E R  
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I.367E-02 
C.15OE-OE 
I .  435E- 12 
5.454E-35 
I .iW IE- 1 I 





1. t 0 0 %  05 
I .  4 I BE-0 I 
3.C51E-01 
I .90BE-01 
















e .  2 9 2 ~ 4  e 
5. e 1 BE- o t 
5.073E-01 
I .  C82EtOC 
. . 6 6 6 E - O 1  
I.E77E+00 
5.74 0 E-0 2 
3.094E-0 I 




E.  276E-0 5 
2.0: 1 E-0 5 
I .9€9E-OE 
4 .?39E-05 
1 I75E+O I 
1.293E-Oi 1.222E-02 L.033E-02 
8 . 2 9 2 E - O E  8.292E-08 8.292E-08 
6.190E-OE 6.190E-08 t .190E-08 
I.435E- I i 1 -435E-12 1 -435E-12 
0. 0 0.0 0.0 
1.28lE-I1 I.ZB1E-11 1 .281E-11  
3.422E-IC 3.422E-LO 3.422E-LO 
7.978E-05 7.97WE-05 7.978E-05 
2.335E-02 2 .335E-02  2.335E-02 
I.Ol6E-0: 1.019E-05 1.027E-05 
1.594E-0: I.58BE-05 1.572E-05 
1.418E-01 1.4lBE-01 I . 4 1 8 E - 0 1  
3.588E-01 3.537E-01 3-394E-01 
1.895E-01 1.895E-01 1 -895E-01 
1.467E+OC 1*472E+00 1 - 4 8 6 E i 0 0  
I . 1 3 0 E - 0 4  3.033E-OB 1.281E-0€ 
I.387E+OC 1.387€+00 1.387El00 
3.284E-01 3.284E-01 3.284E-01 
9.281E-01 S.159E-01 O-OSLE-01 
2.029E-01 2.029E-01 2.029E-01 
5.444E-01 5.566E-01 5.674E-01 
3.3LOE-02 3.305E-02 3-303E-02 
4.200E-0 i 4 -2 05E-02 4.206E-02 
I.OO6E-02 I .011E-03 1.022E-03 
3.477E-0i 3.477E-02 3.476E-02 
1.OBBE-Oi 1.003E-02 8-46LE-03 
1.971E-01 I .980E-01 I .995E-01 
3.256E-04 3.443E-04 3-463E-04 
3.001E-04 3.001E-04 3.001E-04 
1.142E+OC L.l23E+00 1.079E+00 
6 .038E-01  t.224E-01 6.66LE-01 
5.073E-01 S.073E-01 5.073E-01 
1.025E+O C  1.00 1 E+O 0 9.862E-0 1 
4 -6728-01 4.67ZE-01 4.672E-01 
I.634E+OC 1.657E+OO 1.672El00 
3.227E-01 3.329E-01 3.513E-01 
t.208E-02 6.050E-02 5.661E-02 
3.456E-OZ 3.62OE-02 4.022E-02 
1.073E-02 1.073E-03 1.073E-03 
5.632E-04 5.633E-04 5.t34E-04 
5.276E-0$ 5.276E-05 5.276E-05 
2 . 0 3 l E - O C  2.031E-05 2.031E-05 
1.878E-OE 1 - 8 B Z E - 0 8  I -855E-08 
E.248E-OS 5.403E-09 5.475E-09 
1.175E+01 I.L75E+OI I ,174E+01 
2 . 6 4 5 ~ - 0 4  Z . ~ ~ S E - O A  ~ . t a 5 ~ - 0 4  









2.33 5E-0 2 
1.040E-05 
1 -552E-05 
I -418E-0 1 
3.176E-01 







5.69 OE-0 1 
3.303E-02 
4.205E-02 
I . 0 3 8 E - 0 3  
3.476E-02 

















2-01 I E-05 
I .853E-O@ 
5.498E-09 













1 -41  BE-0 I 







2. 029E-0 1 
5.68OE-01 
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5.0 1 5E-02 
5.258E-02 
7 . 9 9 3 ~ - 1  e 
4 .672~- -01  
1 . 0 7 x - m  
5.634E-04 
5.228E-05 
2 - 0791-05 
1.852E-08 
5-503E-09 













2 . 2 0 3 E - 0 2  
1-387EIOC 
I .45 tE-01  
1.086E100 
i . 0 2 9 E - 0 1  
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n 3  
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SE 82 
R 8  87 
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S E  90 
ZR 90 
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Z E  92 
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za  94 
~1.1103 
TABLE 8 - 5 7 .  GRAMS O F  P R I N C I P X  FISSION PRODUCT NUCLIDES I N  OWR C L A D D I N 5  WASTE 
AS A FUNCTION O F  DECAY TIME (BASIS = 1.0 M T H M )  
5 M + 0 . 0 5 %  F I s O Y F  2.OYP 5.011 I O - O Y R  2 O . O Y P  100.OVR 2 0 C . O Y R  I - O K Y  1 0 . 0 K Y  1 0 0 . 0 K Y  2 5 0 . O K Y  
I .367E-02 I.293E-02 1.222E-02 1.033E-02 7.8OOE-03 21E3eE-03 4.551E-05 6.64SE-IO 5.737E-27 0.0 0.0 e.0 
1-3931-02 I .393E-02 1.393E-02 1.393E-02 1.3931-02 1.393E-02 1 -393E-02 1.393E-02 I -393E-02 1.393E-02 1.393E-02 L.399E-02 
4.C84E-02 4.084E-02 4.084E-02 4.084E-02 4.084E-02 4.0e4E-02 4.084E-02 4.084E-02 4.084E-02 4.084E-02 4.084E-02 4.084E-CZ 
L.010E-01 I-OLOE-01 I.010E-01 1.OlOE-01 1 .010E-01  1 .010E-01  I.OLOE-01 I . O I C E - O l  1.010E-01 I .010E-01 L.OIOE-01 I.OlOE-OI 
1-.50E-01 I .450E-01 I.LSOE-01 I .150E-01 1-450E-01 I.4EOE-01 I .450E-01 1.45CE-01 1.450E-01 1.450E-CI 1.450E-01 1.450E-01 
1.883E-01 1-894E-01 1.894E-01 1.894E-01 1.8948-01 I . 8 S 4 E - O l  1 -854E-01 I - 8 S 4 E - 0 1  I -894E-01 1.894E-01 1 -894E-01 1.894E-0 I 
2.188E-01 2.136E-01 2.086E-01 I.942E-01 1.724E-01 I.071E-01 2.024E-02 1.734E-Ob I .007E-11 0 . 0  0.0 C.0 
1.123E-02 1.638E-02 2.14lE-02 3.578E-02 5.758E-02 1.229E-01 2.OPEE-01 2. I S 5 E - 0 1  2.30lE-01 2.30lE-01 2.30lE-01 E . 3 0 1 E - 0 1  
2.424E-01 2.448E-01 2.449E-01 2.449E-01 2-449E-01 2.449E-01 2.445E-01 2.44SE-01 2.449E-01 2.449E-Cl 2.449E-01 2.449E-01 
2-652E-01 2.652E-01 E-CSZE-01 2-652E-01 2.652E-01 2.C5iE-01 2.C52E-01 2-C5CE-01 2.652E-01 i.652E-01 2.652E-01 i .652E-01 
2.59LE-01 2.59lE-01 2.991E-01 2.99lE-01 2.991E-01 2.991E-01 2.991E-01 2.99 1E-01 2.990E-01 2.978E-01 2.859E-01 2.671E-01 
3 . i 7 9 ~ - o e  S . ~ ~ I E - O E  e . 2 6 6 ~ - 0 8  i . 9 7 0 ~ - 0 7  4 . 7 6 7 ~ - 0 7  2 . 3 1 1 ~ - 0 6  I . I ~ ~ E - O S  3 . 8 4 ~ ~ - 0 5  1.332~-04 I . ~ ~ O E - C ~  1.325~-02 ~ . 2 0 3 ~ - a i  
3 . 0 8 5 ~ - 0 1  ~ . o ~ ~ E - o I  3 . 0 8 5 ~ - 0 1  3.085~-01 ~ . o ~ ~ E - o I  ~ . O ~ S E - O I  3 . 0 8 ~ ~ - 0 1  ~ . O B E E - O I  3 . 0 8 5 ~ - 0 1  3 . 0 8 5 ~ - ~ 1  3 . 0 8 5 ~ - 0 1  :.OBIE-OI 
3.067E-0 I 3.162E-0 I 3.164E-01 3.164E-01 3.164E-01 3.164E-01 3.164E-01 3.164E-01 3.164E-01 3- L64E-01 3,164E-0 1 3.164E-01 
3.33OE-01 3.33OE-01 3-330E-01 3.330E-01 3-330E-01 3.330E-01 3.330E-01 3.330E-01 3.330E-01 3.330E-01 3.330E-01 3,330E-01 
1.272E-02 1.272E-02 1.272E-02 1.272E-02 1.272E-02 1.272E-02 l .272E-02 1.272E-02 1 -272E-02 1.272E-02 1.272E-02 1.272E-02 
3.2971-01 3.297E-01 3.297E-01 31297E-01 3.297E-01 3.297E-01 3.297E-01 3.297E-01 3.297E-01 31297E-01 3.297E-01 2.297E-01 
3.403E-01 3-403E-01 3.403E-01 3.403E-01 3.403E-01 3.403E-01 3.403E-01 3.4OTE-01 3.403E-01 3.403E-01 3.403E-01 3.403E-01 
3.284E-01 3.284E-01 3.284E-01 3.284E-01 3.284E-01 3.284E-01 3.282E-01 3-281E-01 3.27Z.E-01 3.119E-01 2.372E-01 1.456E-01 
2.017E-06 3.085E-06 4.154E-06 7.360E-06 1-270E-05 3.4078-05 11089E-04 3.224E-04 I .069E-03 1.052E-02 9.122E-02 I.BZ8E-01 
3.88lE-01 3.881E-01 3.881E-01 3.88IE-01 3-881E-01 3.881E-01 3.881E-01 3.88 LE-01 3.881E-01 3.88lE-01 3.88LE-01 3.88 LE-01 
3.542E-0 2 3.542E-0 2 3.542E-02 3.542E-02 3 -54  2E-0 2 3. S42E-02 3 -54  2E-0 2 3.54 iE-02 3.542E-02 3.54 2E-02 3.54 2E-02 3.54 BE-02 
3.22SE-01 3.225E-01 3-2251-01 3.225E-01 3-2258-01 3.225E-01 3-225E-01 3.22EE-01 3.225E-01 3.225E-01 3.225E-01 3.225E-01 
3.196E-01 3.196E-01 3.196E-01 3.196E-01 3.196E-01 3.196E-01 3- I96E-01 3.19CE-01 3.196E-01 3. I96E-01 3.196E-0 1 2.196E-01 
2.019E-01 2.029E-01 2.029E-01 2.029E-01 2.029E-01 2.029E-01 2.02SE-01 2.02SE-01 2.025€-01 2.025E-01 2.029E-01 2.029E-01 
2.260E-01 2.26OE-01 2.260E-01 2.260E-01 2.26OE-01 2.26OE-01 2.260E-01 2.26CE-01 2.260E-01 2.260E-01 2.260E-01 2.260E-01 
8.387E-02 8.387E-02 8.387E-02 8.387E-02 8.387E-02 8.3878-02 8.387E-02 8-38TE-02 8.387E-02 8.387E-02 8.387E-02 8.387E-02 
1.618E-01 1.618E-01 I.618E-01 I.618E-01 1.618E-01 1.618E-OI 1.618E-01 1.61€E-01 I.618E-01 1.618E-01 1.618E-01 I.618E-01 
4.8921-02 2.459E-02 1.236E-02 1.57lE-03 5-047E-05 5.373E-11 6.688E-32 0 . 0  0 .O 0.0 0.0 0.0 
9.850E-02 1.228E-01 1.351E-01 I.458E-01 1.474E-01 1.4748-01 I.474E-01 1.474E-01 1.474E-01 1.474E-01 1.474E-01 I.474E-01 
9.212E-02 9.212E-02 9.212E-02 9.212E-02 9.212E-02 9.212E-02 9.212E-02 9.21 PE-02 9.2lLE-02 91202E-02 9.114~5-02 E.969E-02 
6.341E-02 6 .34 lE-02 6.341E-02 6.3blE-02 6.341E-02 6.341E-02 6.34lE-02 6.34 1E-02 6.34lE-02 6.34lE-02 6.341E-02 €+341E-02 
3.303E-02 3.303E-02 3.303E-02 3.303E-02 3.303E-02 3.3038-02 3.303E-02 3.30ZE-02 3.303E-02 3.303E-02 3.303E-02 3.303E-02 
2.041E-02 2.041E-02 2.041E-02 2.041E-02 2.041E-02 2-041E-02 2.04lE-02 2.041E-02 2-04LE-02 2.041E-02 2.041E-02 2.04LE-02 
I .247E-02 I .260E-02 1-265E-02 I .267E-02 I .268E-02 I.268E-02 1.268E-02 1-268E-02 1.268E-02 I .268E-02 I .268E-02 I.268E-02 
4.55lE-02 4.551E-02 4.55LE-02 4.55lE-02 4.551E-02 4.551E-02 4-5511-02 4-551E-02 4.551E-02 4.55lE-02 4.551E-02 4.551E-02 
I.473E-01 1.473E-01 I .473E-01 I -173E-01  1.473E-01 1.473E-01 1.473E-01 1.472E-01 I .473E-01 1.473E-01 1.473E-01 I .473E-01 
4.778E-01 4.778E-01 4.778E-01 4.778E-01 4.778E-01 4.778E-01 4.778E-01 4-77eE-01 4.778E-01 4.778E-01 4.778E-01 4-7788-01 
3.772E-02 2.695E-02 I.926E-02 7-0241-03 I -308E-03 I.604E-06 9.675E-17 0 . 0  0.0 0.0 0.0 0.0 
2.13OE-02 3.207E-02 3.976E-02 5.199E-02 5.771E-02 5.901E-02 5.902E-02 5.902E-02 5.902E-02 5.902E-02 5.902E-02 5.902E-02 
I .  56OE-01 1-560E-0 I I .560E-01 I -560E-01 I -560E-01 1.560E-01 1.560E-01 1. 56CE-01 I -560E-01 1.555E-01 1 - 5 1  4E-0 I 1.447E-01 
4.922E-01 4.8lOE-01 4.700E-01 4.385E-01 3.907E-01 2.46lE-01 4.883E-02 4.807E-04 4.546E-11 0.0  0.0 0.0 
2.190%-02 3.315E-02 4.413E-02 7.561E-02 1.235E-01 2.680E-01 4.653E-01 5,137E-01 5.141E-01 5.141E-01 5.141E-0 1 5.14IE-01 
5.309E-01 5.309E-01 5.309E-01 5.309E-01 5.309E-01 5.309E-01 5.309E-01 5.309E-01 5.309E-01 5.309E-01 5.309E-0 1 5.309E-01 
5.073E-01 5.073E-01 5.073E-01 5.073E-01 5.073E-01 5.073E-03 5.073E-01 5,073E-01 5.073E-01 5.073E-01 5.073E-01 5.073E-01 
5.163E-01 5.163E-01 5.163E-01 5.163E-01 5.163E-01 5.163E-01 5.163E-01 5.161E-01 5.163E-01 5.163E-01 5.L63E-01 5. I63E-01 
4.666E-01 4.672E-0 I 4.672E-01 4.672E-01 4.672E-01 4.672E-01 4.672E-01 4.672E-01 4.672E-01 4.672E-01 4.672E-01 4.672E-01 
4.688E-01 4.6881-01 4.688E-01 4.688E-01 4.688E-01 4.688E-01 4.688E-01 4.68EE-01 4.688E-01 4.688E-01 4.688E-01 4.687E-01 
3.391E-01 3.39LE-01 3 .39 lE-01 3.391E-01 3.39lE-01 3.39lE-01 3.39LE-01 3.3916-01 3.391E-01 3.391E-01 3.391E-01 2.39LE-01 
9.618E-02 3.947E-02 I-620E-02 1.120E-03 1.303E-05 2.394E-I3 0 . 0  0.0 0.0 0.0 0.0 0.0 
4.377E-01 4.944E-01 5.176E-0% 5.327E-01 5.338E-01 5+338E-O1 5.33eE-01 5.33EE-01 5.338E-01 5.338E-01 5.338E-01 5-338E-01 
2.834E-01 2.834E-0 1 2.834E-01 2.834E-01 2r834E-01 2.834E-01 2.834E-01 2,834E-01 2.834E-01 2.834E-01 2.834E-01 2.834E-01 
2.805E-01 2.805E-01 2.8OSE-01 2.80Y-01 2.8051-01 2.805E-01 2.805E-01 2.80EE-01 2.805E-01 2.805E-01 2.805E-01 2.805E-01 
5.736E-02 4.404E-02 3-382E-02 I.53LE-02 4.085E-03 2.072E-05 1.924E-13 0.0 0.0 0.0 0.0 0.0 
3.53LE-02 4.863E-02 5.885E-02 7.736E-02 8.858E-02 9.26SE-02 9.267E-02 9.2671-02 9.267E-02 9.267E-02 9.267E-02 5.267E-02 
I.534E-01 1 - U 4 E - 0 1  1.534E-01 1.534E-01 1.534E-01 I.534E-01 1.534E-01 1.534E-01 1.534E-01 1.534E-01 1.534E-01 1.534E-01 
6.785E-02 6.789E-02 6.789E-02 6.789E-02 6.7898-02 6.789E-02 6.789E-02 6.7851-02 6.789E-02 6.789E-02 6.789E-02 C.789E-02 
7.338E-02 7.338E-02 7.338E-02 7.338E-02 7.338E-02 7.338E-02 7.338E-02 7.33EE-02 7-3381-02 7.338E-02 7.338E-02 7.338E-02 
I.26OE-01 I .260E-01 I.260E-01 I .260E-01 1.260E-01 1.260E-01 1.260E-01 1.26CE-01 1.260E-01 l.26OE-Ol I .260E-01 1.260E-01 
5.701E-02 5.701E-02 5.70lE-02 5.701E-02 5.701E-02 5.702E-02 5-7022-02 5.70iE-02 5.702E-02 5.702E-02 5.702E-02 5.702E-02 
4.398E-02 4.398E-02 4.398E-02 4.398E-02 4.398E-02 4.398E-02 4-398E-02 4.39eE-02 4.398E-02 4.398E-02 4.398E-02 4.398E-02 
1.560E-02 1.5601-05 1.560E-02 1.560E-02 1.56OE-02 1-5601-02 1.560E-02 I.56OE-02 I . 5 6 O E - O 2  1.560E-02 1.560E-02 1-560E-02 
1-463E-02 1.350E-02 1-245E-02 9.778E-03 6,5358-03 I.304E-03 4.612E-06 4.607E-I3 0.0 0.0 0 .0  0.0 
I -610E-03 2.7-E-03 3.788E-03 6.463E-03 9.706E-03 1.494E-02 1.624E-02 I.624E-02 1.624E-02 1.624E-02 1.624E-02 1.624E-02 
2.305E-02 2.305E-02 2.305E-02 2.305E-02 2.305E-02 2.305E-02 2.305E-02 2 . 3 0 5 - 0 2  2.305E-02 2.305E-02 2.30%-02 2.305E-02 
1.160E+OI 1.162E+01 1.162E+01 I . I 61E+Ol  I . l 6 l E + O I  l.I61E+OL 1-I6OE+OI 1.16CE+OI I .160E+01 I . I6OE+01 I . I 6 0 E + 0 1  1.159E+OI 







K P  
Qe 
S R  
Y 
Z R  
N 8  
MO 




A G  
c o  
I N  
S N  
T E  
I 
XE 
s e  
c s  
L A  
C E  
2 R  
NO 
P Y  
e n  
S M  
EU 
G O  
1 8  
D Y  
HO 
E R  
TI4 
T O T A L  
TeELE 8-58. CURIES OF F I S S l O h  PRODUCT E L E M E N T S  I N  BUR C L A O D I N G  WASTE 
n S  4 F U N C T I O N  OF DECAY T I M E  ( B A S I S  = 1.0 MTHH) 
S M I O . 0 5 X  F 1 - O Y E  2 - O Y P  5.OYR I O . O Y R  30.OYR 1 0 0 - O Y P  3 0 0 . 0 V R  l . O K Y  L O . 0 K Y  1OO.OKI 2 5 0 . 0 K 1  
1.3208+02 1.248E+02 1.180E+02 
1.2038-09 I.203E-05 1.203E-09 
6.401E-12 6.400E--1 Z 6.399E-12 
7.1518-33 0.0 0.0 
1.691 E-04 1.691 E-0 4 1.691 E-04 
3.9748-04 3.725E-04 3.492E-04 
1.625E-03 1.092E-OE 8.842E-09 
6.325ElOl 2.937E+OL 2.847Et01 
8.941E+Ol 2.994E+Ol 2.848E+01 
1.004E+02 I.920E+00 3.74bE-02 
1.942E+02 4.403E+OC 8.484E-02 
I.568E-15 0.0 0.0 
5.569E-03 5.569E-07 5.569E-03 
1.977E+02 8.237E+OI 4-139E+Ol 
1.944Et02 8.237E+01 4.139E+OL 
4.740E-0 5 0.740 E-0 E 4.74 OE-0 5 
I.O14E+00 3.681 E-0 I 1 -336E-0 1 
7.180E-02 2.015E-02 1.905E-02 
1.953E-04 1.167E-O€ 7.00lE-09 
5.987E-01 9.587E-02 1.784E-02 
5.124E+00 3.940E+OC 3.067E+00 
6.197E+00 I.347E+O C 7.8bOE-0 I 
4.560E-07 1 e913E-OE 1 -913E-08 
1.954E-07 1.1BOE-lt 6.772E-26 
9.166E+01 7.674E*OL 6.582E+01 
4.063E+01 3.960E+O 1 3.869E+01 
1.187E-01 3 .002E- IC  4.669E-14 
3.260E+02 l.260E+02 5.170E+01 
3.1 08E+O2 1.275E+OZ 5.232€+01 
I .  01 0 E-02 I.742E- 1 i 6.126E-I 3 
I.617E-01 1.604E-01 1.592E-01 
6.413E+00 5.750E+OC 5.194E+O0 
1.454E-02 5.107E-01 1.794E-03 
7.159E-02 2 . 1 5 8 E - O Z  6.508E-05 
7.540E-17 0.0 0 .O 
8.61 7E-07 8.612E-07 8.607E-07 
6.154E-10 1.237E-21 2.485E-33 
6.153E-OC 9.600E-07 2.043E-07 
1.814E+03 7.775E+02 5.071E+02 
5 . 4 1 0 ~ + 0 1  4.085E+01 3.136E+01 
9.970EIOL 7.530E+OL 2.451E+01 4.818E-01 6.415E-06 
I.203E-09 1.203E-09 1.203E-09 1.203E-09 I.20ZE-09 
6.397E-12 6.393E-12 6.378E-12 6.324E--12 6.172E-12 
0.0 0.0 0.0 0.0 0.0 
I .  691E-04 1.69 I E-04 1.691E-04 1.689E-04 1.68CE-04 
2.876E-04 2.0828-04 5.7 1 ZE-0 5 6.178E-07 I 534E- 12 
8.842E-09 8.842E-09 8.8921-09 8.842E-09 8-84 iE-09 
2.650E+01 2.353E+Ol 1.462E+01 2.762E+00 2.366E-02 
2.65 LE+Ol 2.354E+0 1 1.462E+Ol 2.763E+00 2.366E-02 
7.521E-04 7.519E-04 7.5191-04 7.518E-04 7.51 €E-04 
2. I 4  7E-04 312678-0 4 5.744E-04 7. I04E-04 7.14 ZE-04 
0.0 0.0 0.0 0 .O 0.0 
5.569E-03 5.569E-03 5.569E-03 5.568E-03 5.564E-03 
5.259E+00 Imb89E-01 1.798E-07 2.239E-28 0-0 
5.259E+00 1.689E-01 1.798E-07 2.23SE-28 0.0 
4.7LOE-05 4.74OE-05 4.740E-05 4.740E-05 4.740E-05 
6.396E-03 4.045E-05 I.16ZE-08 7.927E-09 2.66 1E-09 
1.651E-02 I.302E-02 5.035E-03 I.810E-04 1.35iE-08 
7.708E-I 5 6.19 1E-15 6.191E-I 5 6.191E--15 6-19  IE-15 
7.209E-04 3.894E-04 3.694E- 04 3.339E-04 1 - 1 3  ?E- 04 
1.448E+00 4.1451-01 3.134E-03 3r561E-04 3.55tE-04 
3.532E-01 I .011E-01 6.777E-04 1.673E-I1 7.125E-16 
1.913E-08 1.913E-08 1.913E-08 1.915E-08 1.911E-08 
0.0 0.0 0.0 0.0 0.0 
4.725E+01 3.569E+Ol 2.142E+01 4.250E+00 4.201E-02 
3.6 1 OE+ 0 1 3.2 1 bE +O I 2.0 26E+OI 4.020E+00 3.95  1E- 02 
4.669E--14 4.669E--14 4.669E-14 4.665E-14 4.66SE-I4 




1 - 6 0  4E-02 








3.573E+00 4.160E-02 1.202E-08 1,125E-08 
3.616E+00 4.2LOE-02 7-7Z2E-10 0.0 
6.304E-13 6.3176-13 6.3 18E-13 6.31 eE-13 
I.42OE+01 3.788E+00 1.922E-02 1.785E-LO 
1.556E-01 1.497E-01 1.283E-01 7.484E-02 
3.845E+00 2.364E+00 3.892E-01 1 -267E-03 
7.779E-05 4.173E-07 5.768E-16 2.583E-16 
I.784E-09 4.445E-17 0.0 0 .O 
0.0 0.0 0.0 0.0 
8.592E-07 8.Sb8E-07 8.469E-07 811341-07 
0.0 0.0 0.0 0.0 
3.008E-08 4.894E-09 3.580E--12 3.79LE-23 
2.738E+02 1.975E+02 9-598E+OL 1.436E*01 
5.539E-23 
I ~ 2 0 3 E - 0 9  






































0.0 0.0 0.0 
1.198E-09 1.152E-09 1.080E-09 
1 -909E- I 2 3.56 4E-17 4.6 8 21-25 
0.0 0.0 0.0 
1.52OE-04 5.818E-05 1.174E-05 
3.790E-14 2.815E-14 1.715E-14 
0.0 0.0 0.0 
0.0 0.0 0.0 
7.485E-04 7.186E-04 6.713E-04 
7 - 1 1  1E-04 6.826E-04 6.378E-04 
0.0 0.0 0.0 
5.391E-03 4.022E-03 2.469E-03 
0.0 0.0 0.0 
0.0 0.0 0.0 
4-735E-05 4.690E-05 4.61 SE-05 
2.717E-32 0.0 0.0 
0.0 0.0 0.0 
6-19LE-15 b.19lE-IS 6.191E-15 
2.9lbE-04 1.563E-04 5.526E-05 
3.325E-04 1.782E-04 6.300E-05 
7 -  129E- I 6  7.12 9E-I 6 7. I 29E-16 
1.912E-08 1.905E-08 1.892E-08 
0.0 0.0 0.0 
1- 792E-04 I.744E-04 1-66 7E-04 
0.0 0.0 0.0 
4.669E-14 4 -66 9E-14 4.66 9E-14 
8 .842~-09 8 . 8 4 ~ ~ - 0 9  e . 8 4 2 ~ - 0 ~  
0.0 0.0 0.0 
2.107E-09 2. L07E-09 2 .  LO7E-OS 
0.0 0.0 0.0 
2.589E-16 2.589E-16 2.589E-16 
0.0 0.0 0.0 
0.0 0.0 0.0 
2-6721-09 7.082E-32 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
7.853E-03 6.038E-03 4.12 I E-03 
. 
133 
H 3  
SE 7 9  
S P  90 








R H 1 0 6  
PO107 




S O 1 2 6 1  
CS134 












TAeLE 8.59. CURIES OF PRINCIFAL F ISSlON PRODUCT NUCLlOES IN BWR CLADDING WASTE 
AS A FUNCTION OF DECAY T I M E  t@ASIS = 1.0 M T H M )  
S1+0-05% F I . 0 Y C  2 . O Y P  5 . O Y R  1 0 - O Y R  3 0 . O Y P  100.0YR 30C.OYR 1 . O K Y  10.OKY 1 0 0 . 0 K Y  2 5 0 . O K Y  
1-320E+02 1-248E+Oi 1-L8OE+02 9.970E+01 7.530Ei01 2 .451E+Ol  4.818E-01 6.41 SE-Ob 5.539E-23 0.0 0.0 
1.691E-04 1.69LE-04 1.691E-04 1.691E-04 1.691E-04 1.69LE-04 1-6898-04 1.68CE-04 1.673E-09 1.520E-04 5 r 8 1 8 E - 0 5  
2.985E+OL 2 .915E+Ol  2.846E+Ol 2.650E+01 2.353E+Ol 1.462E+OI 2.762E+00 2.3beE-02 1.374E-09 0.0 0.0 
2.986E+Ol 2.9161+01 2.847EIOI 2.651E+01 2.354E+01 1.462E+01 2.763Ei00 2.36tE-02 1.374E-09 0.0 0.0 
5.955E+0 1 7.864E-0 1 1 -039E-02 2.39lE-08 9.598E-18 0.0 0 .O 0.0 0.0 0.0 0.0 
7.519E-04 7.519E-04 7.519E-04 7.519E-04 7-5198-04 7.519E-04 7.518E-04 7.51 EE-04 7.515E-04 7.485E-04 7r186E-04 
6.895E-05 1 - OLOE-04 1-31 SE-04  2.14 LE-04 3.266E-04 5.744E-04 7.103E-04 1.142E-04 7 - 1  40E-04 7.11 OE-04 6.826E-04 
1 . O O 4 E + O  2 I .920E+OC 3.670E-02 2 sS66E-07 6.559E-16 0.0 0.0 0.0 0.0 0.0 0.0 
1.935E+02 4.388E+OC 8.443E-02 5.697E-07 1.456E--15 0.0 0.0 0.0 0.0 0.0 0.0 
1.637E+OP B.Z32E+OL 4.139E+OI 5*259E+00 I.689E-01 1.798E-07 2.239E-28 0.0 0.0 0.0 0.0 
I.C¶7E+Oi 8-232E+Ol 4.139E+01 5.259E+00 1.6898-01 1.7988-07 2.239E-28 0 . 0  0.0 0.0 0.0 
5.058E+00 3.938€+00 3.066E+00 1.447E+00 4.1488-01 2.770E-03 6.856E-11 0.0 0.0 0.0 0.0 
1 . 2 0 8 E + O O  9.606E-01 7.482E-01 3.53lE-01 1.011E-01 6.777E-04 1.6731--11 0.0 0.0 0.0 0.0 
5.569E-03 5.559E-02 5.569E-03 5.569E-03 5.569E-03 5.5698-03 5.568E-03 5.56.E-03 5.551E-03 5.391E-03 4.022E-03 
4.740E-05 4.740E-05 4.740E-05 4-740E-05 4-740E-05 4.740E-05 4.740E-05 4.74CE-05 4.139E-05 4.735E-05 4.690E-05 
3. LZbE-04 3.126E-04 3-126E-04 3.126E-04 3-125E-04 3.125E-04 3.123E-04 3 .11SE-04  3.104E-04 2.916E-04 1.563E-04 
9.373E-05 4.376E-05 4.376E-05 4.376E-05 4.376E-05 4.375E-05 4.373E-05 4.367E-05 4.346E-05 4.083E-05 2.188E-05 
3.12bE-04 3-126E-04 3.126E-Oa 3.IZbE-04 3.125E-04 3.125E-04 3-I23E-04 3.LlSE-04 3.104E-04 2.91bE-04 1.563E-04 
4.882E+OI 3.4888+01 2.492E+OL 9.092E100 1-693E+O0 2.076E-03 1.252E-13 0.0 0.0 0.0 0.0 
1.797E-04 1.797E-04 1-7978-04 1.797E-04 1.797E-04 1.797E-04 1 -797E-04 1.797E-04 1.797E-04 1.792E-04 1.744E-04 
4.283E+Ol 4.186E+01 4.090E+01 3.816E+01 3.400E+01 2.142E+01 4.24SE+00 4.183E-02 3.956E-09 0.0 0.0 
4.052E+01 3.960E+01 3.869ECOl 3.6IOEt01 3.216E+OL 2.026E+Ol 4.020E100 3-957E-02 3.742E-09 0.0 0.0 
3.069E+02 l.PIOE+OP 5.170E+Ol 3.573E+O0 4.160E-02 7.640E-10 0.0 0.0 0.0 0.0 0.0 
3.069E+02 1-260E+Oi 5.170E+01 3.573E+O0 4.160E-02 7.6401-10 0.0 0.0 0.0 0.0 0.0 
3.683E+00 I .512E+00 6.204E-01 4-2888-02 4.992E-04 9.168E-12 0.0 0.0 0.0 0.0 0.0 
5.320E+01 4.084E+Ol 3.136E+OL 1.420E+01 3.788E+00 I.922E-02 1.785E--10 0.0 0.0 0.0 0.0 
Ia617E-01 1.604E-01 1.592E-01 1.556E-01 1.497E-01 1.283E-01 7-4848-02 1.604E-02 7.298E-05 0.0 0.0 
3.951E+00 3-645E+OC 31363E+OO 2.640E+00 L.765E+00 3.520E-01 1.246E-03 1-244E-10 0.0 0.0 0.0 
2.418E+00 Z.I01E+OO 1.828E+00 1.202E100 5.976E-01 3.bSIE-02 2.057E-06 1.485E-18 0.0 0.0 0.0 
1.6881+03 7.763E+Oi 5.069E+02 2.738E+02 1.975E+02 9.597E+01 1.436E+OL 1.525E-01 8.148E-03 7.8538-03 6.038E-03 
0.0 




























4.12 I E - 0 3  




B E  
C 
cu 
S E  
KR 
R e  
SP 
Y 
Z R  
NB 
MO 
T C  
R U  
RH 
DO 
A G  
c o  





X E  
c s  
SA 
LA 
C E  
DP 
NO 
D M  
S U  
EU 
G O  
r e  
OY 
no 
E P  
Tn 
T 01 
TABLE 8.60. WATTS O F  F ISSION PRODUCT ELEMENTS I N  
A S  A FUNCTION OF DECAY TIME (BASIS = 
S M + 0 . 0 5 %  F l . O Y C  2.OYP 5.OYR 10.OYR 3 O . O V P  100.OYR 
4.444E-03 4.202E-OB 3.973E-03 3-357E-03 2.535E-03 8.251E-04 I -622E-05 
1.4448-1 2 1 -444E-1 i I -444E-12 1.444E-12 1.444E-I 2 I .444E- I2  I ~ 4 4 4 E - 1 2  
1.877E-lE 1.877E-lE 1.877E-15 1.876E-15 1.875E-15 1.870E-15 1.854E-15 
1.148E-35 0 . 0  0.0 0.0 0.0 0.0 0.0 
4.210E-Oe 4.210E-Oe 4.210E-08 4.2LOE-08 4.210E-08 4.20SE-08 4.206E-08 
5.953E-07 5.580E-07 5.231E-07 4.309E-07 3.118E-07 8-557E-08 9.254E-10 
7.342E-OC L.678E-I 1 7.39lE-12 7.39lE-12 7.39LE-12 7.391E-12 7.391E-12 
I .501E-01 3.460E-Oi 3.304E-02 3.076E-02 2.731E-02 1.697E-02 3.206E-03 
3.794E-01 1.644E-01 1.578E-01 1-469E-01 1.304E-01 8.103E-02 1.531E-02 
5.085E-01 9.724E-01 1,860E-04 8.865E-08 8.735E-08 8.735E-08 8.735E-08 
9.290E-01 2.107E-02 4.054E-04 4.12%-08 5.849E-08 1.024E-07 112658-07 
e . 3 1 9 ~ - i e  0 . 0  0.0 0.0 0.0 0.0 0 .O 
2.793E-06 2.793E-OC 2.793E-06 2.793E-06 2.793E-06 2.793E-06 2.792E-06 
1.234E-01 5.076E-OL 2.46lE-03 3.127E-04 I.004E-05 1.069E-11 1.331E-32 
I .577E+00 7.895E-01 3.969E-01 5-044E-02 1 -620E-03 1 -725E-09 2.147E-30 
2.8LOE-09 2.810E-OS 2.8IOE-09 2.810E-09 2 .8 lOE-09 2.8101-09 2.8lOE-09 
I.E80E-02 6.IOOE-01 2.215E-03 1.060E-04 6-7021-07 L.073E-10 7.322E-11 
2.249E-04 3.427E-OE 3.206E-05 217808-05 2.192E-05 8.477E-06 3.047E-07 
5.757E-07 3.4488-05 2.072E-11 I.338E-17 8.88lE--18 8.88LE-18 8.88lE-18 
I .733E-03 2.504E-04 31781E-05 7.99lE-07 5.412E-07 5.038E-07 4.327E-07 
1.669E-02 1.233E-OI 9.591E-03 4.530E-03 1.300E-03 1.347E-05 4.785E-06 
7.322E-03 1.171E-02 6.644E-04 2.969E-04 8.494E-05 5.697E-07 I.406E-14 
I .504E-05 8.848E-I 2 8.849E-12 8.849E-12 8.849E-12 8.849E-12 8.849E-12 
1.e80E-IO 1.135E-IS 6.515E-29 0 . 0  0.0 0.0 0.0 
5 .443E-01 4.013E-01 2.989E-01 1.3478-01 5.484E-02 2.371E-02 4.700E-03 
1.594E-01 1.555E-01 1.519E-01 1.417E-01 1.263E-01 7.9551-02 1.578E-02 
L.990E-03 5.032E-li 8.043E-17 8.042E-17 8.042E-17 8.042E-17 8.042E--17 
2.315E-01 8.356E-02 3.429E-02 2.370E-03 2.7598-05 5.067E--13 0 . 0  
2.258E+00 9.264E-01 3.802E-01 2.628E-02 3.059E-04 5.619E-12 0 . 0  
2.437E-05 2-791E-lL 3.196E-25 0 . 0  0.0 0.0 0.0 
3.03lE-02 1.467E-02 1.125E-02 5.092E-03 1 ~ 3 5 9 E - 0 3  6.893E-06 6.401E-14 
1.896E-05 I.88IE-OE 1.867E-05 1.824E-05 1.755E-05 1.5041-05 8.775E-06 
3.755E-02 3.415E-02 3.143E-02 2-451E-02 1.62%-02 3.LBIE-03 I.129E-05 
1.253E-05 4.402E-OC 1.546E-06 6-704E-08 3.596E-10 3.353E-18 3.365E-18 
5.83LE-04 1.758E-OS 5.301E-07 1.453E--13 3.62lE--19 0.0 0.0 
8.805E-ZC 0 . 0  0.0 0.0 0 . 0  0.0 0 .O 
9.547E-09 9.541E-OS 9.536E-09 9.519E-09 9.492E-09 9.383E-09 9.01 LE-09 
1.240E-12 2.492E-24 5.008E-36 0 . 0  0.0 0.0 0 .O 
I .  188E-0 e I .  674E-0 S 2.447E-10 5.243E-12 7.590E-13 5.552E-16 5.8751-27 
AL 6.978E+00 2.664E+00 1.515E+00 5.715E-01 3.624E-01 2-053E-01 3.905E-02 
BUR CLADDING WASTE 
1.0 M T H M )  
3 0 0 . 0 ~ ~  1 . 0 ~ ~  IO.OKY 1 0 0 . 0 ~ ~  Z S O . O K Y  
2.16lE-IO l r865E-27 0 . 0  0.0 0.0 
1.444E-12 1.444E-I2 I.438E-12 1.383E-12 1.296E-12 
1.810E-15 I -663E-I  5 5.598E-16 1.045E-2 0 1.373E-28 
0.0 0.0 0.0 0.0 0.0 
4. L9lE-08 4.166E-08 3.784E-08 1 -449E-08 2.923E-09 
2.27iE-15 3.240E-I7 3.1458-17 2.336E-17 1.423E-17 
7 .39 lE- I2  7.39lE-12 7.391E-12 7.390s-12 7.390E-12 
2.746E-05 1.595E--12 0.0 0.0 0.0 
1-31 LE-04 7.617E-12 0 .0  0.0 0.0 
8.734E-08 8.731E-08 8.696E-08 8-3481-08 7.800E-08 
1.272E-07 1.271E-07 1.264E-07 I .2IOE-07 I .130E-07 
0.0 0.0 0.0 0.0 0.0 
2.79OE-06 2.784E-06 2.704E-06 2.017E-06 1.238E-06 
0.0 0.0 0.0 0.0 0.0 
0 . 0  0 .0  0.0 0.0 0.0 
2.8IOE-09 2.809E-09 2.8071-09 2.780E-09 2.736E-09 
2.45EE-11 5.388E-13 2.5LOE-34 0 . 0  0.0 
2.276E-11 8.194E-26 0.0 0.0 0.0 
8.881E-18 8.881E-18 8.881E-18 8.88LE-18 8.88IE-I8 
3.91 7E-07 3r871E-07 3.637E-07 I -949E-07 6.8921-08 
4-778E-06 4.755E-06 4.468E-06 2-394E-06 B.466E-07 
1.067E-19 1.067E-19 1-067E-19 1.067E-19 1.067E-19 
8.84 SE- 12 8.849E- 12 8.84 5E- 12 8.8 1 OE- 1 2 8 75 2E- I  2 
0.0 0 . 0  0.0 0.0 0.0 
4.631E-05 5.996E-08 5.979E-08 5-8191-08 5.562E-08 
1.554E-04 1.469E-11 0.0 0.0 0.0 
8.04iE-I  7 8.042E-17 8.042E-17 8.042E-17 8.042E-17 
0.0 0.0 0.0 0.0 0.0 
0 . 0  0 .O 0.0 0 .0  0.0 
0 .0  0 .0  0.0 0.0 0.0 
1.88OE-06 8.586E-09 2.885E-11 2.885E-I 1 2 - 8 8 5 1 - 1 1  
6.636E-12 L.772E-27 0.0 0.0 0.0 
3-374E-18 3.374E-18 31374E-18 3.374E-18 1.374E-10 
0.0 0.0 0.0 0.0 0.0 
0 . 0  0 . 0  0.0 0.0 0.0 
8.OZEE-09 5.358E-09 2.961E-11 7.846E-34 0.0 
0.0 0.0 0 . 0  0 . 0  0.0 
0 . 0  0 . 0  0.0 0.0 0.0 
3.704E-04 8.259E-06 7.849E-06 4.886E-06 2-4061-06 
0.0 0.0 0.0 0.0 a. o 
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POLO7 









C E I 4 4  
PRI44 
PM147 




T O T A L  
TABLE B.61. WkTTS CF DRINCIPIL FISSION PRODUCT NUCLIDES I N  BUR CLADDING V A S T €  
A S  A F U N C T I O N  O F  DECAY TINE 1 8 4 5 1 5  = 1.0 MTHH) 
S Y t O . 0 5 X  F I.OYE 2 . O V P  5.OYR I O . 0 V R  30.OVP 1OO.OYR 30C.OYR 1.0KY 10.0KY 100.OKY 250.0KY 
4-444E-03 4.202E-01 3.973E-03 3.357E-03 2.535E-03 8.25lE-04 1 -622E-05 
3-465E-02 3.383E-02 3.304E-02 3.076E-02 2.731E-02 1.697E-02 3.206E-03 
1.655E-01 1.616E-01 1.578E-01 1.469E-01 1.304E-01 8.103E-02 1.531E-02 
2.139E-01 2.825E-02 3.730E-05 8-587E-11 1.4478-20 0.0  0.0 
8.735E-08 8.735E-OE 8.735E-08 8.735E-08 8.735E-08 8.735E-08 8.735E-08 
1.222E-Oe 1 -790E-OE 2.330E-08 3-794E-08 5.787E-08 I .018E-07 I s258E-07 
5.085E-01 9.724E-02 1.859E-04 I.300E-09 3.322E-18 0 . 0  0.0 
9.280E-01 2-IOSE-02 4.050E-04 2.733s-09 619851-18 0 . 0  0.0 
2 .793~-06 ~ . 7 9 3 ~ - o t  8 . 7 9 3 ~ - 0 6  2.793~-06 2.793~--06 2.79x-06 2 .792~-06 
9.735E-03 4.894E-02 2.46lE-03 3.127E-04 l.OO4E-05 1.069E-II I -331E-32 
I.570E+00 7.8951-03 3-969E-01 5.044E-02 1.62OE-03 1-725E-09 2.147E-30 
2.8lOE-OS 2 . 8 l O E - O S  2.8lOE-09 2.8lOE-09 2.810E-09 2.810E-09 2.8IOE-09 
I.671E-02 6.065E-03 2.202E-03 1.054E-04 6.663E-07 1.056E-15 0.0 
1-581E-02 1.231E-02 9.586E-03 4.5251-03 1.2951-01 8.684E-06 2.143E-I3 
3.898E-07 3.898E-07 3.898E-07 3.898E-07 3.898E-07 3.897E-07 3.896E-07 
1.7321-06 8.085E-07 8.085E-07 8.08SE-07 8.085E-07 8.083E-07 8.0796-07 
3.980E-06 3 , 9 8 0 E - O C  3.980E-06 3.98OE-06 3.979E-06 319798-06 3.9778-06 
4-%9E-01 3.550E-01 2.537E-01 9.253E-02 1.723E-02 2.113E-05 L.275E-I5 
4.738E-02 4.630E-02 4.524E-02 4.221E-02 3.760E-02 2.369E-02 4.700E-03 
1.591E-01 1.555E-01 1.519E-01 1.4I1E-OI 1.263E-01 7.955E-02 1.578E-02 
Z.036E-0 1 8.355E-02 3.429E-02 2.37OE-03 2.759E-05 5.067E-13 0 . 0  
2.256E+00 9,259E-01 3.8OOE-01 2.626E-02 3.058E-04 5.616E--12 0 . 0  
1.908E-02 1.165E-02 1.125E-02 5.09ZE-03 1.359E-03 6.893E-06 6.401E-14 
1.896E-05 1.88lE-05 1.867E-05 I.824E-05 1.755E-05 1.504E-05 8.775E-06 
3.534E-02 3.26OE-02 3.008E-02 2-362E-02 1.578E-02 3.149E-03 1.114E-OS 
1.759E-03 1,529E-02 I -330E-03 8.743E-04 4.347E-04 2.6SSE-05 1.496E-09 
6.687E+00 2.661 E+O 0 1-51 4EC00 5.7 I2E-0 I 3 -623E-0 I 2.053E-0 I 3.90 5E-02 
~ . Z I O E - O ~  4 . 2 1 0 ~ - 0 e  4.2101-08 4.210~-08 4.2101-08 ~ . + o s E - o ~  4 . 2 0 6 ~ - 0 8  
5.998~-08 ~ . 9 9 8 ~ - 0 e  5 .998~-08 5.9988-08 5 .998~-08 5.997~-08 5.997e-08 
2.16 1E-10 
4.19 7E-08 


















































0.0 0.0 0 .0  0.0 0.0 
0 . 0  0.0 0.0 0.0 0.0 
3.890E-07 3.87lE-07 3.637E-07 I -949E-07 6.892E-08 
8.06e~-07 8 . 0 2 9 ~ - 0 7  7 . 5 4 4 5 0 7  4 . 0 4 3 ~ - 0 7  1.429~--07 
3.971E-06 3.952E-06 3.713E-06 I.990E-06 7.036E-07 
0.0 0.0 0.0 0.0 0.0 
5.997E-08 5.996E-OB 5.979E-08 5.819E-08 E.562E-08 
4.627E-05 4.376E-12 0.0 0.0 0.0 
1.554E-04 1.469E-11 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 
1-88OE-06 8.557E-09 0.0 0.0 0.0 
1.111E- I2  0.0 0.0 0.0 0.0 
1.08IE-21 0.0 0.0 0.0 0.0 
317041-04 8.253E-06 7-848E-06 4.986E-06 2.406E-06 
A 
6.S78E100 2.664E+00 I .515E+00 5.715E-01 3.624E-01 2.053E-01 3.905E-02 3.704E-04 8.259E-06 7.849E-06 4.086E-06 2.406E-06 
LO-3892.L 90-3616-1 90-3E99.P 90-36LB.E Q0-3289.1 20-3LOL.I 20-3926.8 10-3289.1 10-3SLL.Z IO-3ZEL.S 10-3V89.8 00+3118.2 
00+3VES.b 10+3SEZ*l 10+3ELZ.Z 1013029.2 E0+3050.1 S0+3590.1 S0+369S.S 90i36V0.1 90+31El.I 90+39LS-E 30+3819'S LO+3ESL*I 
51-3691.1 51-3691.1 51-3691.1 51-3691.1 
QI-39/.1*1 +1-3911*1 Q1-39L1'1 VI-39Ll.I 
€1-3561.1 El-3562.1 El-3562.1 El-3512.1 
EI-3090*i El-3VQO.E E1-3QVO'E El-3QVO.E 
El-38VZ.E El-38VZ.E El-38CZ.C El-38QZ.E 
EI-3QOE-S E 1-3QOE.S El-390E.S 21-36E6.E 
90-31 IS.9 SO-39LZ.1 SO-308E.Z SO-39ES.Z 
IO-3LSS.L IO-3LEl.Z 10-3886-E 10-32SZ.v 
10-3L 11.2 10-3886's 00+3021.1 00+3912.1 
00+3198-2 00+3260.8 10+301S.1 10+3L09.1 
10-390V.0 00+3LLE'Z OO+3SEQ.b 00+32ZL.V 
IO-31E8.Z ZO-3062.L 10-360E.1 10-31Et. I 
20-3ZLO.2 20-3161.t 20-3ZE9.9 20-3SS6.9 
10-3991.1 10-3896.2 10-350E.S 10-3LZ9.S 
20-3191.L 10-351V.1 10-3802'2 10-3SIE.2 
20--316Q.E 20-3012.9 20-3066.8 20--31QE*6 
20-3Q01.9 IO-3EBZ.l 10-3E80~2 10-3061.2 
10-3021.2 IO-3ElZ.E 10-318Z.V 10-3110.9 
SI-3597.1 
9 1 -33L1-I 
E 1-3S62.1 
El-3900.E 
El -33 V2.E 
50-3598.5 












SI-3691.1 51-3691.1 SI-3191.1 SI-38E1.1 
Q1-39L1*1 VI-39Ll.I 91--3891.1 01-3901.1 
El-3562*1 E1-3S62*1 El-3982.1 El-3192.1 
El-3btO.E LO-32tS.9 10-3901'9 10+3E16.1 
El-38bZ.E 90-3VEb.E 00i36ZL.E 20+3SLI.I 
EO-3ES8.9 20-3829.P 10+3LOL.V EO+3LO6*2 
IOt3SL6.V 20+3991.9 E0+3ELZ.Z EOi3990.S 
20+3Stl.+ V0+3560.1 V0+3091'S S0+3600*1 
20130EE.6 t0+3LIO.1 b0+3821.8 S0+3ESO.E 
E0+3LbV.Z VOt3LZE.I V0+328C'Z 00+3288*E 
E0+31SV*E 00+3808.1 bO+3EOI*E 60+3019'C 
EO+32SV.I E0+39VES8 00+3929~1 t0+320S.Z 
EO+3LZS-I EO+3V01.8 b0+3SLE'I V0+3LV6.1 
EO+391L*I EO+3EOIS6 V0+3VOS'I V0+3950.2 
EO+3L+l~l E013060-9 b0+3ZSO.I Q0138St-I 
ZO+BlEO~8 E0+3+bZ.V F0+3261.L 00+3620*1 
E0+382E.2 00+30EZ.1 V0+3810'2 V0+382L*Z 
vo+3aoo.6 SO+~ESS-V SO+~Z~L-L 90+3911*i 
51-3101.1 
0 1-380 1.1 
EI-30?2' I 
20+390S.I 














S 1-3 180 I S 1-3SSO. 1 
t 1-3880 -1 o 1-3 190. I 
i 1-3861.1 El-3891' 1 
20+3Sb6'2 20*3866'5 
i0+3888.1 E0+3Sbl.V 










.0+3VVL -9 S0+3S6V-1 
bOi396V.V P013218.6 






00+300 S * f 









20 -300 5 8 
EO -30 s L -s 
ZO-30Sl *E 
20-300 5 2 
20-300s. 1 
AXO.OS2 A>0.001 AYO.01 AX0.1 UA0*30E UA0.001 dAO.OE IA0.01 UAO.5 dAO-Z 5.40'1 3 XSO.O+WS 
SAVO 091 30 3111 4NISS3308d38 V 1V lV13W AAV3H 1VIlINI 30 NO1 3Id13W 151SV0 
~~S-~~VPWA~W *s3ivu 3s1373tl ~1)83~3 31~133ds mom e1 
90+3VES.C LO+3SEZ'I L0+3ELZ'Z L0130ZQ.Z 60+3050.1 l1+3S90.1 llt369S.S 21+3600.1 21+31EL.1 Zlt39LS.E ?1+381Q.S EI+3ESL.I 
























LO-31 SE * 2 LO-3L SP.2 
0013062'1 10+309E.1 














80 -38 69 -8 




















0 I +3690-8 
11+316S.E 
2 I +32 V6.1 







2 l+36 18. I 
AXO'OSZ AWO'OOI AXO.01 AYO.1 UA0-30E UA0~001 UAO*OE dA0.01 8AO.S dA0.2 YA0.1 4 XSO.O+NS 
SAW0 091 40 3HIl 9NISS330dd3d V 1V lV131 AAV3U lVflINl dO NO1 >I8131 =SISIa 
ON0>3S/SNOIOHd *S31VM 3SV313U NOlOHd dnOU4 81 
(WHIW 0.1 = SISV8) 3WIl A1330 dO NOI13Nlld I SV 
























APPENDIX C: CHARACTERISTICS OF LMFBR SPENT FUELS, HIGH-LEVEL 




Appendix C.l: Characteristics of LMFBR Core and 
Core plus Axial Blanket Spent Fuel 
A 
140 
TABLE C.1. GRAMS O F  ACTIVATICN ORODUCT ELEMENTS I N  LMFBR CORE AND COREtAXIAL BLANKET SPENT FJEL 
A S  A FUNCTION OF DECAY TIME (BASIS = 1.0 MTHMI 
H 
*E 
L I  









A L  
5 1  
P 
5 
C L  
& R  
K 
C A  
sc 
















N B  
YO 
T C  
R U  
R H  
O D  
A G  
CD 
I N  





c s  
0 1  
CE 
O P  
NO 
PY 




0 1  
HO 
ER 
T M  
Y B  
T I  
I 
R E  
os 
I R  
P T  
AU 
HG 




T O 1  
CD+AB A S S Y  90.00 I 8 O . O D  L-OYR 2 . O Y R  5.OYR CORE ASSY 9C.OD I 8 O . O D  
4. l l2E+00 4.112E+00 4.112E+00 4.112E+00 4.lllE+00 4.111E+00 5.799E+00 5.79SE+00 5.799E+00 
9.485E+00 9.485E+OC 9.485E+00 9.485Es00 9.485E+00 9.486E+00 1.426E+01 I.42CE+O1 I.426E+OI 
1.169E+00 1.169E+OC l . l69E+00 1.169E+00 1.169E+00 L.l69E+00 I.204E+00 1.204E+00 I.POQE+OO 
1.076E-02 L.076E-02 1.076E-02 1-0768-02 1.076E-02 1.0761-02 1.639E-02 1.63SE-02 1-639E-02 
6.217E+00 6.217E100 6.217E+00 6.217E+00 6.217E+00 6.217E+00 2.904El00 2.904E+00 2.904E+00 
7.481E+02 7.481E+O2 7.481E+02 7.481E+02 7.481E+02 7.481E+02 31463E+02 3.461E+02 3.463Ei02 
3.547E+02 3-547E+Oi 3.547E+02 3.547E+02 3.547E+02 3.547E+02 1.358E+02 1.35EE102 1.358E+02 
1.336E+05 1.336E+OE 1.336E+05 1.336E+05 1.336E105 1.336E+05 1.33lE105 1.331Et05 1*331E+05 
1*069E+OL I .  069E+01 I .069E+OL 1.069E+01 L.O69E+01 1.069E+01 1.069E+01 1-06SEtO1 I .069E+01 
5.609E-04 5.6lOE-04 5.6IOE-04 5.610E-04 5.6IOE-04 5.6LOE-04 8.373E-04 8-371E-04 8-3731-04 
I.499E+O 1 I.499E+ 0 I 1.499E+0 1 1*499E+0 I 1.499E+O I 1 -499E+O I 1.499ElO 1 1.49 SE+O I 1 - 499E* 01 
2.068E+00 2.068E+OC Z.O68E+OO 2.068E100 2.068E+00 2.068E100 2.IOIE+00 2.101E100 2-101E+00 
1.871E+02 1.871ECOi l r 8 7 1 E i 0 2  3.871E+O2 I.8718+02 1.87IE+OZ 7.446E+OL 7.44CE+01 7.446€+01 
5.899E+03 5-899ElO2 5.899E+03 5.899E+03 5.899E+03 5.899E+03 2.008E+O3 2.00EEt03 2-008E+03 
2.457E+02 2.457EC02 2.457E+02 2.457E+02 2.457E+O2 2.457E+02 I .064E+02 1.064E+02 I .064E+02 
4.587E-03 4.481E-03 4.375E-03 4.296E-03 4.273E-03 4.272E-03 6.410E-03 6.241E-03 6.087E-03 
5.3OOE+00 5.300E+OP 5.300E+00 5r300E+00 5.300E+00 5.300E+00 5.299E+00 5.300E+00 5-300E+00 
2.076E-04 1.862E-04 1.827E-04 1.8201-04 1 -820E-04 1.821E-04 2.886E-04 2.564E-04 2.5098-04 
3.003E-03 3.003E-01 3.003E-03 3.003E-03 3.003E-03 3.003E-03 4.528E-03 4.52€E-03 4.528E-03 
I.997E+OP 1.997E+OC 1.997E+00 1.997E+00 1.997E+00 1.997E+00 1.996E+00 1.99CEt00 1.996E+00 
3.119E-04 1.504E-04 8.308E-05 3.604E-05 2.440E-05 2.405E-05 4.705E-04 2.261E-04 1-242E-04 
1.566E+02 1.566EIOi 11566E+02 l r 5 6 6 E + 0 2  1.566E+02 1.566E+02 5-457E+01 5.45?E+01 5-457E+01 
1.334E+0 1 1*374E+O 1 1.378E+Ol 1 ~ 3 7 8 E + O l  1.378E+0 I I - 378E+01 1 .752E+O 1 I - 80 7E+01  I -81 3E+O 1 
I.761E+05 1.761EC05 1.761E+05 1.761E+05 1.761E+05 1.761E+05 5.971E104 5.971E+04 5*971E+04 
1.9OIE+O4 I.900E+O4 1.900E+04 1.9OOE+04 1.900E+04 I.900E+04 6.368E+03 6-36EE+03 6.363E+03 
6.6511+05 6.651E+05 6.651E+05 6.651E+05 6.651E+05 6.651E+05 2.256E+05 2*256E+O5 2-256E+05 
2.075E+02 2.000E102 1.968E+O2 1.948EtOP 1.941E+02 1.935E+02 1.299E+02 1.19?E+O2 1.155E+02 
1.398E+05 I.398E+OE 1.398E+05 1.398E+05 1.398E+05 1.398E+05 4.726E+04 4*72tE+04 4.726€+04 
9.302E+02 9.302E+O2 9.302E+02 9.302E+02 9.3034+02 9.304E+02 3.156E+OZ 3-15CE+02  3.156E+02 
4.054E+01 4.054E+01 4.054E+Ol 4.054E+01 4.0548+01 4.054E+Ol 4.063E+OI 4.063E+01 4*062E+01 
I.044E-02 1.044E-02 1.044E-02 1.044E-02 1.0448-02 1.044E-02 1.422E-02 1.422E-02 1-422E-02 
3.989E-05 3.989E-05 3.9896-05 3.989E-05 3.9898-05 3.989E-05 6.107E-05 6.107E-05 6.107E-05 
1.266E-14 1.267E-14 1.267E-14 1.267E-14 1.267E-14 I.267E-I4 2.047E-14 2.047E-14 2.047E--14 
2.701E-lC 2.734E-IC 2.734E-16 2.734E-16 2-7348-16 2.7741-16 4.36SE-16 4.422E-16 4.422E-16 
6.564E-07 5.795E-07 5.570E-07 5.484E-07 5.Q72E-07 5.461E-07 1 -053E-06 9.29CE-07 8-93SE-07 
2.710E-06 2.480E-0t 2 1497E-06 2.504E-06 2.504E-06 2.504E-06 4 - 1 4  1E-06 3.79€E-06 3.826E-06 
4.451E-01 414938-03 4.492E-01 4.49LE-01 4.4918-01 4.491E-01 6.706E-01 6.76fE-01 6.767E-01 
I.O33E+02 1.032E+02 1.032E+02 1.032E+02 I-O32E+02 1 .032E+O2 3.497E+01 3.491E+01 3-495E+01 
6.252E+00 6.286E+OO 6.286E+00 6.286E+00 6.2868+00 6.286E+00 8.493E+00 8.540E+00 8-540E+00 
I.68LE+01 1.681E+01 1.681E+01 1.681E+01 1.681E+OI I . 6 8 I E i O l  2.308E+01 2.30EE+01 2.30@€+01 
2.069E-03 2.469E-01 21551E-03 2.5718-03 2.5728-03 2.572E-03 3.294E-03 3.931E-03 4.062E-03 
3.504E-04 3.506E-04 3.508E-04 3.51LE-04 3.518E-04 3.539E-04 5.104E-04 5.107E-04 5.109E-04 
8.574E-02 8.563E-02 8.555E-02 8.543E-02 8.5328-02 8.526E-02 8.074E-02 8.06CE-02 8-019E-02 
2.442E+01 2.441E+Ol 2.441F+01 2.441E+Ol 2.441€+01 2.441E+01 2.420€+01 2.41SE+O1 2.419EtOI 
7.839E-01 7.839E-01 7.839E-01 7.839E-01 7.839E-01 718398-01 4.7621-01 4.762E-01 4-7625-01 
4.652E+01 4.652E+OL 4.652E+01 4.652E+01 4.652E+OI 4.652EIOI I .952E+Ol 1.952E101 1-952E+01 
7.185E-02 7.202E-02 7.185E-02 7.132E-02 7.014E-02 6.772E-02 9.828E-02 9.85LE-02 9.829E-02 
7.229E-03 7.76lE-02 8.197E-03 9.004E-03 1.032E-02 1.276E-02 1.072E-02 111476-02 1.206E-02 
4.762E-06 4.79lE-OC 4.801E-06 4.8lOE-06 4.813E-06 4.814E-06 7.5BCE-06 7.631E-06 7.647E-06 
2.057E-07 2.05dE-07 2.058E-07 2.058E-07 2.058E-07 2.058E-07 3.314E-07 3.31 4E-07 3.314E-07 
7.662E-18 8.348E-le 8-338E-18 8.320E-18 8-293E--18 8.250E-18 I -240E-17 1-35 lE-17 1 -349E--17 
8.703E-21 1.924E-2C 2.894E-20 4.657E-20 7.364E-20 1.167E-19 1-4081-20 3.LIEE-20 4.686E-20 
9.351E-24 1.850E-41 3-65BE-63 0.0 0.0 0.0 1-51 3E-23 2.99 :E-43 5 -920E-63 
9.355E-23 6.198E-24-4.994E-24-3.867E-28-303E-6 0 - 0  1.514E-22 I.001E-23-8.081E-24 
9.6081-15 9.600E-lE 9.600E-15 9.600E-15 9.600E-15 9.6OOE-15 1.506E-14 1.505E-14 1.505E-14 
1.572E-11 I.OZIE-1C 9.533E-17 8.324E-17 6.390E-17 2.893E-17 2.483E-11 I.635E-16 1 -527E-16 
4.858E-08 4.956E-0€ 5.053E-08 5.247E-08 5.616E-08 6.615E-08 6.6991-08 6.851E-08 7.000E-08 
2.138E-03 2.342E-OZ 2.499E-03 2.712E-03 2.891E-03 2-9071-03 2.704E-03 2.94EE-03 3.125E-03 
2+420E+00 2.420E+OC 2.420E+00 2.420E+00 2.420E+00 2.420E+00 2.390E100 2.39CE+00 2.389E+00 
4.646E-02 4.497E-02 4.445E-02 4-414E-02 4-408E-02 4.408E-02 6.35CE-02 6-13 iE-02 6.053E-02 
3.452E-02 3.609E-02 3.66lE-02 3.693E-02 3.699E-02 3.699E-02 4.850E-02 5.08CE-02 5.165E-02 
1. S72E-06 1.972E-OC 1.972E-06 1 -972E-06 1 ~ 9 7 2 E - 0 6  I -97ZE-06 3.185E-06 3 - 1  BEE-06 3.185E-06 
1.789E-07 1.812E-07 1.812E-07 1.8128-07 1.812E-07 1.812E-07 2.893E-07 2.93CE-07 2.930E-07 
5,SZSE-13 6.300E-13 6.214E-13 61126E-13 6.080E-13 6.070E-13 8.940E-13 1.01SE-12 I.006E-12 
I.5LOE-14 2.917E-14 3.785E-14 4.6681-14 5.123E-14 5 .2 i lE-14  2.444E-I4 4.720E-14 6.124E-14 
1.397E-04 1.533E-04 1.615E-04 1.695E-04 1-733E-04 1.739E-04 I.868E-04 Z . O b € E - O L  2.157E-04 
1.896E+OO 1.895E+00 1.895E+OO 1.895E+00 1.895E+00 I.895E+00 I.860E+00 1.855E+00 1.859E+00 
9.742E-02 9.784E-02 9.797E-02 9.804E-02 9.806E-02 9.806E-02 I.294E-01 I.29SE-01 1.301E-01 
8.333E-03 8.3806-02 8.387E-03 8.391E-03 8.391E-03 8.391E-03 I -268E-02 1.27CE-02 1 -276E-02 
4.424E-08 4.777E-0e 4,637E-08 4.542E-08 4-5221-08 4.522E-08 7.144E-08 7-7148-08 7.487E-08 
7.4WE-09 1.078E-OE 1.223E-08 1.313E-08 1.332E-08 1.332E-08 I -198E-08 1.741E-08 1,977E-08 
6.037E-20 6.105E-ZC 6.105E-20 6.105E-20 6.105E-20 6.105E-20 9.769E-20 9.87SE-20 9.879E-20 
1.549E-19 I .716E-IS 1.881E-19 2.220E-19 2.888E-19 4.894E-19 1.57tE-19 1.74EE-I9 1.909E-19 
2.389E- 13 2.9228- I 1 3.454E-13 4.551E- 13 6.7 14E-I 3 1.3 iOE- 12 3.244E--13 3 -970E- I 3  4 -696E- 13 
I.OOOE+OO I .OOOE+OO I.OOOE+OO 1.000E+00 1.000E+00 1.000E+00 1.000E+00 I -000E100 1.000E+00 
4.000E-01 4.000E-01 4.000E-01 4.000E-01 4.000E-01 4.000E-01 4.000E-01 4.000E-01 4.000E-01 
4.238E-06 2.807E-OC 1.789E-06 7.073E-07 1.136E-07 4.700E-10 5.805E-06 3.84CE-06 2.45LE-06 
AI. 1.167E+Of 1.167E+OC 1.167E+06 1.167E+O6 1.167E+06 1.167E+O6 4.835E+05 4*83EE+05 4 . 8 3 K C 0 5  
2.411E+04 2.411E+04 2.411~+04 2.411Ei04 2.41 IE+04 2.411E+04 8.109E+03 ~ . L O I E + O I  ~.IOBE+O~ 
4.726E+04 4.726E+O 4 














5.1 I4E-04 5.1 23E-04 
8.033E-02 8-01 BE-02 







I -346E- 17 1.3928-17 










3- 185E-06 3 -  185E-06 
2.930E-07 2.930E-07 
9.912E-13 9.838E-13 
7.553E-14 8.290E-1 4 
2.264E-04 2.3141-04 
1.859E+00 I .859E+00 
1.302E-01 1.302E-01 
I.277E- 02 1.277E-02 
7.334E-08 7.3038-08 
9.879E-20 9.879E-20 
2.248E-I 9 2 - 9  I 7 E - I  9 
6.190E-13 9.137E-13 
1.000E+00 1.000E+00 
4.000E- 0 1 4.0 0 OE-0 I 
9.692E-07 I -556E-07 
4.835E+05 4.835E+05 
2.1 2 3 ~ - 0 8  2. I S ~ E - O  e
l.OYR 2.OYR 5.OYP 
5.799Ei00 5 -799Et00 5.79 8E tO 0 
I.426E+Ol 1.426F+01 1.426E+01 
1.204E+00 1 * 2 0 4 E + 0 0  I.204E+00 
1.639E-02 1.639E-02 1.639E-02 
3.463E+02 3.463E+02 3.463E+02 
1.358E+02 1.358E+02 1.3588+02 
1.331 E+05 1-33 IE+05 1.331 E+05 
l r069E+01 1*069E+01 1.069E+OI 
8.373E-04 8.374E-04 8.374E-04 
1.499E*01 1.499E+OI 1.499ElOl 
2.101E+00 2.101E+00 2 . I O L E + 0 0  
7.446E+01 7.446E+01 7*446E+Ol 
2.008E+03 2.008E+03 21008E+03 
1.064E+02 1.064E+02 1.064E+02 
5.970E-03 5.936E-03 1.934E-03 
5.300E+00 5.300E+00 5.3008100 
2.499E-04 2.499E-04 2.501E-04 
4.528E-03 4.528E-03 4.528E-03 
1.996E+00 1.996E+00 1.996E+00 
5.297E-05 3.529E-05 1.475E-05 
5.457E+OL 5.457E+01 5.157EIOL 
1.813E+01 1.813E+01 I.813E+OI 
5.9721+04 5.972E+04 5r973E104 
6.360E+03 6.356E+03 t.356E103 
2.256E+05 2.256E+05 2.256E115 




I .  422E-02 
e. 107E-05 
2.047E-14 





2 . 3 0 8 E l 0 1  
4.095E-03 
5.15 IE-04 






















8 . 4 4 8 E - I  4 













2 . 9 0 4 ~ + 0 0  Z . ~ O ~ E + O O  Z . ~ O ~ E + O O  





5 1  28 
C P  50 
C R  52 
C P  53 
C R  54 
M N  5 5  ~~ 
F E  54 
F E  56  
FE 5 7  
F E  58 
N I  5'1 
N I  60 
N I  61  
N I  62 
N I  64 
Y O  9 2  
*10 95  
Y O  96  
* o  9 7  
MO 98  
*0100 
SUWTOT 
mo 9 4  
T O T A L  
T A B 1  C.2. G R A M S  OF DRINCIPAL ACTIVATION PWDOUCT NUCLIDES 
A 5  A F U N C T l O N  O F  DECAY T I N E  ( B A S I S  = 1.0 M T H N I  
I N  L N F B R  CORE A N 0  CORE + A X I  b L  B L A N U E T  S P E N T  F U E L  
CO+AB A S S Y  90.0D 180.00 1.OYR 2.OYR S - O Y P  C O R E  ASSY 9C.OD LBO-OD l . O Y U  2.OYU 5 . O Y P  
1.332F+OE. I . 3 3 7 E + O C  I.332E.05 1 . 3 3 P E t 0 5  1.332E+05 
5.420E+03 5.  420E+02 5.420Et03 5 .420Et03 5.420E103 
7.348F +O 2 7.348E + O  L 7.34 BE *03 ? - 3 4  8E t 0 3 7.34 BE +O 3 
I .474Et05 I.474EtOE L.474E.05 I .474Et05 
1.703EIO6 I .703E+Oa 1.703E+04 1.7035+01 
4.347E.03 4.349E+02 4 .351Et03 a.354E.03 
1.8%€+04 1.899E+04 1.899E.04 1.899€+04 
3.727Ei04 3.727E104 3.727Et04 3.727Et04 
6 . IOtEt05 6. lOtEtOE 6-106E*05 e . I O 6 E I O S  
l .C12F+04 1 . 5 1 2 ~ + 0 4  1.512Et01 I . 5 1 2 f + 0 1  
2 . 0 9 3 ~ + 0 3  2. I O I E + O L .  2.1 O ~ E + O ~  2 . 1 0 6 ~ t 0 3  
9.413Ft04 9.413E104 9.413E*04 9.413E104 
3.730Et04 3.730E+Ol 3.730E*04 3.73OEt04 
1.649E+03 L.649EIO: I . t49E+03 I .649E+03 
5.298Ei03 5.298Et02 5.298F.03 5.298E+03 
1.388E.03 1.388E+OL. I .388E+03 I .388Et03 
3.428EIO2 3.428Et02 3.428E.03 3.429€+03 
2.192Ft03 2.192E+OL 2.192E+03 2.192Et03 
3.721 E t 0 3  3.72 IE+O L 3.721E103 3.721 E103 
6. I I O E 1 0 3  0 .  I I O E t O ?  6 .  I IOEt03 I I  OE.03 
2.31 O E I O l  2.31OEI 0 1  2.31 O E t 0 3  2.31 OE t03 
E.948E+03 5.948Et02 5.948Et03 5 .9b8Et03 
2.401E+03 2.401E+01 2.40Lf *03 2.6OLEt03 








2.  IO bE+03 
9 -41  3E+04 
3.730E104 






































4 -994Ei04  
5.776E*03 











I - 1 6 2 E I 0 3  
7.338E+02 
I .  178E+03 




4.8 1 CE+05 
Im327E+05 1.327E+05 1.327E+05 1.327E+55 1.327€+06 
1.844Et03 1.844E+03 1.844E+03 I.B4bE+03 I.B44E+O3 
2.48 E 1 0 3  2.481E+03 2.481E+03 2.481 E+03 2.48 IEIOl 
4.994E+04 4.994E+04 b.994E+04 4.994E+04 4.994E+04 
5.77CE+03 5.776€+03 5-7768+03 5.776€+03 5.77CE+03 
l . S l t E + 0 3  L.S19E+O3 1.523E+O3 1.520E+03 1.532E+03 
6.345E+03 6.350E+03 6.351 E+ 03 6.353€+03 6 . 3 5 6 € + 0 3  
1.26OE104 I.P6OE+04 1.260E+04 1.260€+04 1.260EIOb 
2.06 :E+ 05 2.065E+05 2.065E+ 0 5  Z.ObSE+O 5 2.06 5 E t 0 5  
5.7012*03 5.707€+03 5.707€+03 5.707€+03 5.7078103 
8 .13tE+02 8.17BE+02 8.202E102 8.207E+02 B.P07E+02 
3.170E104 3.170Et04 3.170E+04 3.170€+04 3.170E+04 
1.264Et04 1.264E+04 I.264E+04 1.264Ei04 1 -264Ei04  
5.66 7E+02 5.667E+02 5*667E+02 5.667E+02 5.667E+02 
I .79 iE+03 1.792€+03 1.792E+03 1.792€+03 1.792E+03 
4.70tE+02 4.706E+02 4.706€+02 4 .706Ei02 41706Ei02 
1- l b i E + 0 3  L.l62E*03 1. I6ZE+03 1.162E+03 I .  162E+03 
7.33€E+02 7.338Ei02 7.338€+02 7.330E+02 7.338E102 
1.465E+03 I .469E+03 1.469Et03 1.469E+03 1.469E103 
7 . 4 7 Y L Q 2  7.479E+02 ?.479E+02 7.479€+02 7.479€*02 
2.015E+03 2.019€+03 2.019€+03 2.019E+03 2.019E103 
7.975E+02 74979E+02 7.979E+02 7.979E+02 7.979E102 
4.81:E*05 4.815€+05 4.815E+05 4.815E+05 4.815Et05 






L I  








M G  





A I  
K 
C A  
sc 
T I  
V 






Z N  
G A  
CE 
A S  
SE 
S P  
Y 
ZR 






A G  
co  
I N  
SN 
TE 
s e  
I 
X E  
cs 
CE 
P R  
NO 
P M  
S M  
EU 
GO 
T B  
O Y  
E l  












P O  
TOTAL 
TABLE C.3. CURIES O F  ACTIVATION PRODUCT ELEMENTS I N  LHFBR CORE AND CORE+AXIAL BLANKET SPENT FUEL 
a5 A FUNCTION OF DECAY TIHE (BASIS = 1.0 MTHHI 
CO+AB A S S Y  90.00 180.00 1 - O Y R  2 . O Y R  5 - O Y R  CORE ASSY 9C.00 180.00 1 . 0 Y R  2 . O Y R  5 . O Y P  
6.868E+OI 3.453E+01 3.405€+01 3.3105+01 3.129E+01 2-644E+Ol 9.92&E+01 4-73CE+Ol 4.671E+OI 4 .539Ei01  4.292E+Ol 3.627El01 
1.742E+00 0.0 0.0 0.0 0.0 0.0 2.765E+00 0.0 0.0 0.0 0 . 0  0.0 
2.014E-01 0.0 0.0 0.0 0.0 0.0 2.934E-01 0 . 0  0.0 0.0 0.0 0.0 
7.320E-01 0.0 0.0 0.0 0 . 0  0 .0  t .018E+00 0.0 0 . 0  0.0 0.0 C.0 
2.119E+03 0 . 0  0.0 0.0 0.0 0.0 3.216E+03 0.0  0.0 0.0 0 . 0  0 .0  
8.383E+00 0 - 0  0.0 0.0 0.0 0 .0  1.250E+Ol 0.0  0.0 0.0 0.0 0.0 
4.546E+00 0.0 0.0 0.0 0.0 0.0 6-767E+00 0.0 0.0 0.0 0.0 0.0 
7.4SOE+OC 0.0 0.0 0.0 0.0 0.0 I.131E+OI 0 - 0  0.0 0.0 0.0 0.0 
1.090E+02 2.592E-04 2.428E-04 2.121E-04 1.625E-04 7-3078-05 1*476E+02 3.41 €E-04 3.201E-04 2.796E-04 2.142E-04 9.63SE-05 
7.017E+01 0.0 0.0 0.0 0.0 0.0 1.062E102 0 - 0  0.0 0.0 0 .0  0.0 
2.26OE+O3 0 . 0  0.0 0.0 0.0 0.0 3.413E+03 0.0 0.0 0.0 0.0 0 . 0  
9.175E-04 3.706E-05 3.706E-05 3.706E-05 3.706E-05 3.706E-05 1.408E-03 5.86EE-05 5.8658-05 5.865E-05 5.865E-05 5.865E-05 
2.069E+02 3.381E+00 3.381E+00 3.380E+00 3.380E+00 3.379E+00 3.128Ei02 4,942E+00 4.943E+00 4.9421+00 4.942E+00 4.940Et00 
8.735E+02 4.250E-Oe 4.249E-08 4.247E-08 4.242E-08 4.229E-08 1.319E+03 6-722E-08 6-721E-08 6.718E-08 6.711E-08 6.689E-08 
3.214E+01 4.052E-01 5.16SE-03 6.932E-07 4.243E-08 4.229E-08 4.500E+01 5-66EE-01 7.225E-03 9.774E-07 6.7LlE-08 6.690E-08 
1.817E+OI 8.907E+OC 4.384E+00 1.019E+00 5.738E-02 1.024E-05 2.691E+OI 1.31FE+01 6.494E+00 I.509E+OG 8.499E-02 1.517E-05 
1.087E+00 9.042E-0 4 9.042E-04 9.042E-04 9.042E-04 9.0421-04 1*494E+00 1 - 23 LE-03 I -23 IE-03 1.231 E-03 1.23 1 E-0 3 1 -23  LE-0 I 
2.588EIOO 4.362E-0 I 7.373E-02 2.194E-03 3.169E-04 3.12 LE-04 3.91 5E+00 6.597E-01 1.115E-01 3.31 SE-03 4 - 7 6  IE-04  9-70  4E-04 
1.275E-01 8.364E-02 5.704E-02 2.595E-02 5.500E-03 6.713E-05 1.845E-01 1.211E-01 8.272E-02 3.7631-02 7.975E-03 S.599E-05 
2.685E+01 4.440E+00 2.109E+00 4.556E-01 2.220E-02 2.571E-06 4 .066EWl  6-?14E+00 3.189E+00 6-8891-01 3.358E-02 3.887E-06 
1.922E+05 3.684E-1 I 3.684E-13 3.684E-13 3.684E--13 3.684E-13 2.700E+05 5-543E-13 5.543E-13 5.543E-13 5-543E-13 5.543C-13 
4.192E+04 4.303E+09 4.529E+02 4.400E+00 4.735E-04 5.900E-I6 5.829E+04 S1977E+O3 6.291E+02 6.1128+00 6-576E-04 8,194E-16 
6.695E+05 8.207E+04 6.722E+04 4.457E+04 1.983E+04 1.745E+O3 8.159E+05 1.23SE+05 I .O15E+05 6.728E+04 2.992E+04 2.633E103 
I .85bE+04 1,6291+04 1 &98E+04 1.30lE+04 9.960E+03 4.476E+03 2.550E+04 2.23 E + 0 4  2.058E+04 1.787E+04 1.368E+04 & I  14 8E+03 
4.155E+05 I.710E+OE 7.247E+04 1.405E+04 2.694E+03 1.602E+03 5.608E+05 2.304E+05 9.763E+04 1.891E+04 31608E+03 2.144E103 
1.087E+03 3.091E+02 3.086E+02 3.074E+02 3.051E+02 2.984E+02 1.491E+03 4.218E+02 4*210E+O2 411951+02 4.164E+02 4 . 0 7 2 E t O Z  
7.436E+01 2.742E+01 2.123E+OI 1.25bE+OI 4.440E+00 1.972E-01 1.020E+02 3.753E+OL 2.906E+01 1.716E+01 6 -078E+00  2.699E-01 
I .  B B T E - O ~  8.722E-01 4.41 I E-09 8 . 2 9 1 ~ - 1 4  3 . 9 8 8 ~ - 2 3  0.0 2.971E-04 1.392E-06 7-059E-09 1.327E-13 6.3821-23 0.0 
5.994E-24 5.994E-24 5.994E-24 5.994E-24 5.994E-24 5.9948-24 9.69SE-24 9.69SE-24 9.6991-24 9.699E-24 9.699E-24 9.699E-24 
1.782E-01 1.867E-04 6.585E-05 9.458E-06 2.429E-06 2.175E-06 2.704E-01 2.993E-04 1.056E-04 1.517E-05 3.900E-06 3.492E-06 
I .466E+Ol 4.250E+Q0 1.603E+00 2.155E-01 4.1618-03 4.179E-05 2.221E+01 6.40iE+00 2.4308+00 3.266E-01 6.307E-03 e.357E-05 
L.O13E+03 6.566E+01 1.317E+01 1.082E+00 3.727E-01 3.630E-01 1.529E+03 9.851E+01 1-972E+OL 1.547E+00 4.756E-01 4.609E-01 
1.702E+05 2.686E-01 2.686E-01 2.685E-01 2.685E-01 2.683E-01 2.351E+05 3.66CE-01 3.66OE-01 3.660E-01 31659E-03 3.657E-01 
4.066E+04 1.066E-01 1.066E-01 I.066E-01 1.066E-01 I.066E-01 5.638E+04 1.44EE-01 I -448E-01 1.448E-01 I .448E-01 1.448E-01 
1.633E+02 3.337E+01 6.818E+OO 2.5941-01 4.165E-04 9.363E-09 2.604E+O2 5.31FE+01 1.087E+Ol 4.135E-01 6.578E-04 1 .514E-08  
1.6aBE+00 2.460E-07 2.077E-07 1.465E-07 7.366E-08 9.36lE-09 2.591E+00 3.97SE-07 3.359E-07 2.370E-07 1.192E-07 I.514E-08 
2.395E-02 5.692E-11 5.69ZE-11 5.692E-11 5.692E-11 5.692E-11 3.65LE-02 8.503E-11 8.503E-11 8.503E-11 8-503E-1 I e.503E-11 
P.S66E+Ol I.803E+00 I.b05E+00 8.422E-01 3.083E-01 1.842E-02 3.989E+01 2.42CE100 1.890E+00 1.133E+00 4.146E-01 2.478E-02 
1.209E+O3 I . 6 6 I E + O I  1.260E+OI 9.027E+00 5.207E+00 l.O13E+00 I .668E+03 2.280E+01 1.732E+01 1.241E+Ol 7.156E+00 1.393E+00 
1.457E+03 5.772E+OO 1.637E+00 1.224E-01 7.359E-04 1.6461-10 1.618E+03 7.882E+00 2.179E+00 I .629E-01 9.812E-04 2.163E-IO 
2.186E+02 Z . U O E + Q l  t .730E+OI 9.214E+00 2.9258+00 1.238E-01 3.039E+02 3.334E+01 2.3718+01 1.26lE+OI 3.999E+00 I . 6 9 l E - 0 1  
2.740E+01 7.596E+00 7.030E+00 6.144E+00 4.778E+00 2.255E+00 4 .08SE+OI  1.043E+OL 9.636E+00 8.414Ei00 6.542E+00 3.088E+00 
1.765E+00 1.766E+00 1.700E+00 1.505E100 I . l 6 7 E + 0 0  5.5038-01 2.443E+00 2.430E+00 2.334E+00 2.063E+00 1.598E+00 7.534E-01 
1.647E-03 I .  888E-14 1 -705E-14 I ~ 7 0 5 E - 1 4  1 -705E-I  4 1.705E-14 2.653E-03 3.05 IE-14  2 -75SE- 14 2.75E.E-I 4 2.755E-14 2.755E-14 
1.912E-07 4.258E-OS 7.553E-10 2.22lE-11 2.123E-14 1.854E-23 3.08SE-07 6.8871-09 1.221E-09 3.592E-11 31433E-14 2.997E-23 
3.799E--16 1.581 E-1 C I -456E-I  6 1.227E-16 8 -77 I E-1 7 3.199E-17 6.148E-16 2.55  eE- I 6  2 -355E- I 6  I.986E-16 I .419F-16 5. I 75F-17 
6.3OOE--18 0.174E-1C3.363E-l~2.605E-23-2.042E-31 0 - 0  1.019E-17 6.753E-19-5.442E-19-4.214E-2~3.304E-31 0.0 
2.031E-12 2.264E-lt  7.245E-18 6.577E-23 8.384E-33 8.532E-34 3.242E-12 3.63LE-15 1.32SE-17 1.203E-22 1.516E-32 1.381E-33 
3.590E-05 I.112E-13 9.201E-I4 7.735E-14 5.926E-14 2.683E-14 5.553E-05 1.7831-13 I . 474E- I3  I.239E-13 9.492E--14 4.2971-14 
6.356E-06 5.121E-08 5.111E-08 5.09lE-08 5.052E-08 4.936E-08 9.775E-06 8.152E-08 8.137E-08 8.1OSE-08 8.043E-08 7.85SE-08 
2.627E-01 L.484E-01 1.43LE-01 1.362E-01 1.237E-01 9.297E-02 4.052E-01 2.222E-01 2.140E-01 2.036E-01 I .847E-01 1.385E-01 
L.337E+02 2.60IE+OC 2.010E+00 1 - I83E+00  4.154E-01 I.80LE-02 1.864E+02 3.09CE+00 2.388E+00 I .405E+00 4.934E-01 2.139E-02 
6.406E+OI 1 . 0 1 4 E + O L  4+278E+00 7.244E-01 2.184E-02 5.987E-07 9.202E+OL 1.555E+Ol 6.560E+00 I - l l l E + O O  3.349E-02 S.18OE-07 
S . ~ ~ ~ E - O Z  2 . 0 9 1 ~ - 0 e  2 . 0 9 1 ~ - 0 8  2 . 0 9 1 ~ - 0 8  2 . 0 9 1 ~ - 0 8  2 . 0 9 1 ~ - 0 8  8 . 5 7 1 ~ - 0 2  3 . 1 5 3 ~ - 0 8  3 . 1 5 1 ~ - 0 8  3.151~-08 3 . 1 5 1 ~ - 0 8  3 . 1 5 1 ~ - 0 8  
I.L32E+O 1 0.0  0.0 0.0 0.0 0.0 I . 7 0 9 E W I  0 . 0  0.0 0.0 0.0 0.0 
1.966E+O3 3.095E-LE 6.578E-26 1.495E-47 0.0 0.0 2.703E+03 4.76EE-15 1.013E-25 2.302E-47 0 - 0  0.0 
2,753E-01 0.0 0.0 0.0 0.0 0.0 4-224E-01 0.0 0 . 0  0.0 0.0 0.0 
5.159E-12 0.0  0.0 0.0 0.0 0.0 8 -345E- I2  0.0 0.0 0.0 0.0 0.0 
3 . 2 0 7 ~ - 0 3  9 . i a i ~ - o 4  2 . 6 8 6 ~ - 0 4  ~ . 3 3 3 ~ - o s  2 . 4 7 5 ~ - 0 6  2 . 1 7 4 ~ - 0 6  5 . 1 4 6 ~ - 0 3  1 . 4 7 = ~ - 0 3  ~ . ~ L o E - o ~  3 . 7 4 3 ~ - 0 5  3 . 9 7 3 ~ - 0 6  3 . 4 9 ~ ~ - 0 6  
6.212E-Le 1.229E-37 2.431E-57 0.0 0.0 0.0 1.005E-17 I.98EE-37 3.933E-57 0.0 0.0 0.0 
2.393E-02 3.374E-13 3.5488-81 1.343E-37 0 . 0  0.0 3.865E-02 5.45EE-13 5.738E-21 2-172E-37 0 . 0  0.0 
I.SOOE-O~ 1 . 2 3 ~ ~ - o e  I.BSIE-O~ L . P ~ L E - O ~  1 . 2 3 0 ~ - 0 8  1 . 2 2 8 ~ - 0 8  2 . 4 2 5 ~ - 0 3  1 . 9 9 2 ~ - 0 8  1 . 9 9 1 ~ - 0 8  1 . 9 9 1 ~ - 0 8  1 . 9 9 0 ~ - 0 8  1 . 9 8 6 ~ - o e  
5.919E-06 9.712E-12 1.266E-14 1.479E-20 2.972E-32 0 . 0  9.575E-06 I . 70 tE-11  2.258E-14 2.638E-20 5.30lE-32 0.0 
2.189E-I 0 1.350E-10 8.334E-11 3.106E-I1 4.690E-I2 1.615E-13 3.542E-10 2.184E-10 1.348E-10 5.025E-11 7.588E-12 2.61 LE-I 3 
4.724E-02 2.467E-02 1.434E-02 4.695E-03 5.195E-04 7.004E-07 7.205E-02 3.74EE-02 2.177E-02 7.127E-03 7.886E-04 1.112E-06 
1.220E+02 2.327E+OC 1.034E+00 2.004E-01 9.529E-03 7.388E-06 I .629E+02 3.232E+00 1.436E+00 2.776E-01 1.312E-02 9.989E-06 
3.724E+01 1.173E-01 4.773E-02 7.503E-03 1.954E-04 7.098E-09 5.670E+01 1.78E-01 7.279E-02 1.144E-02 2.980E-04 1 - 0 1  IE-08 
5.540E-04 5.566E-06 9.70lE-08 2.331E-11 3.288E--14 2.325E-14 8.948E-04 8.992E-06 1.567E-07 3.766E-11 5.3191-14 1.76lE-14 
5.7351-05 2.459E-0% L.OS8E-05 I.868E-06 6.115E-08 9.114E-11 9.274E-05 3.97CE-05 1.712E-05 3.02OE-06 91889E-08 I.474E-LO 
6.555E-08 1.782E-10 1.781E-IO 1.780E-IO 1.777E-10 1.770E-IO I -060E-07 2.881E-LO 2.881E-10 2.879E-10 2.875E-LO 2.863E-10 
7.285E-09 7.285E-09 7.285E-09 7.285E-09 7.2858-09 7.285E-09 9.929E-09 9.92SE-09 9.929E-09 9.929E-09 9.929E-09 9.929E-09 
I.402E-04 5.443E-10 5.443E-10 5.443E-LO 5.443E--10 5.443E-10 2.048E-04 7.4171-10 7-417E-LO 7.417E-10 7.417E-10 7.417E-10 
2.001E-02 2.026E-07 1.240E-07 1.24OE-07 1.24OE-07 I.240E-07 2,751E-02 2.939E-07 1 -859E-07 1.859E-07 I -859E-07 1.8598-07 
1.904E-02 1.261E-02 8.0371-03 3.179E-03 5.104E-04 2.112E-06 2.609E-02 1.728E-02 1. IOlE-02 4.355E-03 6.994E-04 2.891E-06 
1.462E+06 2.742E+05 1.556E+05 7.202E+04 312841+04 8.156E+03 2.041E+06 3.8341+05 2.209E+05 1.046E+05 4-?70E+Ob I .138Et04  




TABLE C.4. CURIES O F  PRINCIPAL ACTIVATION PRODUCT NUCLIDES I N  LHFBR COPE AN0 CORE+AXIAL BLANKET SPENT FUEL 
A S  A FUNCTION OF = C A Y  TIME ( B A S I S  = 1.0 HTHMI 
CO+AB ASSY 90.OD 180.00 L - O Y R  2 . O Y R  5 .OYR CORE A551 90.00 180.OD 1 . O Y R  2.OYFl 5 . 0 Y P  
CR 51 4.089E+04 
VN 54 1.002E+05 
FE 55 1.698E+04 
FE 59 1.5tOEC03 
co 58 4*055E+O E 
C O  60 3.093E+02 
N I  6 3  3.053E+02 
SUHTOT 5.6%E+05 
4.303E+03 







4.529E+02 L.400E+00 4.735E-04 5.900E-16 5.679E+04 
6.722E+04 4.457E+04 I .983Et04 1.745Et03 1.513E+05 
1-489E+04 1-300E+04 9.960Ec03 4.476E+02 2.332E+04 
9.753E+Ol 5 -622E i00  2.029E-02 9.487E-10 2.180E+03 
6.957E+04 I. l3&E+04 3.170E+02 6.926E-03 5-465E+05 
2.899E+03 2.712Ei03 2 ~ 3 7 7 E + 0 3  1.602E+O3 4-139E+03 
3.041E+02 3.030E+02 3.007E+02 2.940E+02 4.164E+02 
1.554E+05 7.194E+04 3.278E+04 8.117E103 7.846E+05 
5.97 7E+03 















6. I I 2 E + 0 0  6.576E-04 



















TABLE c.5. WATTS O F  ACTIVATICN PRODUCT ELEMENTS I N  LMFBR CORE AND CORE+AXIAL BLANKET SPENT FUEL 
A S  A FUNCTION OF OECAY TIME (BASIS = 1.0 M T H M )  
H 
HE 

















C A  
sc 
T l  
V 
C R  
M N  
F E  
C O  
H I  
cu 
ZN 
G I  





Z R  
NB 
Y O  
TC 
R U  
R H  
- 0  
A G  
C D  
I N  
SN 
58 
T E  
I 
X E  
cs 
CE 
P R  
NO 





O Y  
E l  
TI4 




I R  
DT 
4 u  
TL 
P 0  
8 1  
P O  
TOTAL 
no 
CO+AB A S S Y  90.00 180.00 l.OYR 2 . O Y R  
1.179E-03 1.162E-03 1.147E-03 1.114E-03 1.054E-03 
1.619~-a2 0.0 0.0 0.0 0.0 
7.508~-03 0.0 0.0 0.0 0.0 
6.0111-05 4.449E-OE 4-4491-08 4.449E-08 4.449E-08 
5.801E-02 0 . 0  0 .O 0.0 0.0 
3.465E+00 9.9131-04 9.913E-04 9.912E-04 9.911E-04 
9.182E+OI 0 . 0  0.0 0.0 0.0 
2.395E-01 0.0 0.0 0.0 0 .O 
1.895E-Ol 0.0 0.0 0.0 0.0 
9.132E-02 0 . 0  0.0 0.0 0.0 
2.654€+00 3.668E-OC 3.435E-06 3.001E-06 2.299E-06 
6 .626~-01 0.0 0.0 0.0 0.0 
4.024E+01 0.0 0.0 0.0 0.0 
3.089E+00 5.291E-11 5.289E-11 5.286E-11 5.281E-11 
1 -994E-02 8.8391-01 4.350E-03 1.0 1 IE-03  5.693E-05 
I.923E-02 1.322E-06 1.322E-06 1.322E-06 1.322E-06 
3.7441-05 6-663E-OC 2.004E-06 1.084E-06 1 -057E-06 
3 .328~-01 ~ . I O ~ E - O Z  5.236~-05 7 .026~-09 4.300~-10 
5 .822~-04 8 . ~ 7 ~ - - 1  I 8 . 4 ~ 7 ~ - 1  I 8.447~-11 8 .447~-1  1 
1.988E-04 3.83OE-OE 2.613E-05 1.191E-05 2.549E-06 
1.8598-01 5.585E-02 2.653E-02 5.730E-03 217931-04 
8 . 2 8 6 ~ - 0 2  0.0  0.0 0.0 0.0 
2.8651+03 4.062E--1 C 4.062E-15 4.062E-15 4.062E-15 
1.5471+01 9.2081-01 9.692E-02 9.416E-04 1.013E-07 
3.789E+01 2.550E+0 1 2*138E+O I 1.793E+0 I I .370E+01 
2.4791+03 1.052E+OI 4-61  2E+02 1*097E+02 3.855E+0 1 
5.403E+00 1.0221-17 1.121E-28 2.400E-50 0 . 0  
2.001E-01 9.607E-05 7.139E-02 4.394E-02 1.5561-02 
I.069E-03 0.0 0.0 0.0 0.0 
2.569E-07 1.21SE-05 6.145E-12 I.155E-16 5.555E-26 
4.569E-14 0.0 0.0 0.0 0.0 
1.492E-27 I -49PE-27 1.492E-27 1.492E-27 1.492E-27 
1.133E-05 3-168E-OC 9.231E-07 7.515E-08 3.192E-09 
1.0201-03 6.752E-07 2.412E-07 31863E-08 1.328E-OB 
8.181E-02 2-1531-02 8.119E-03 1.091E-03 2.087E-05 
8.622E+O2 2.517E-01 2.511 E-05 2.5LOE-05 2.51 OE-05 
2.041E+02 5.347E-05 5.347E-05 5.347E-05 5.347E-05 
8.290E-03 2-359E-05 1.992E-09 1.405E-09 7.065E-10 
6.666E-05 3.374E-15 3.374E-15 3.374E-15 3.374E-15 
I -7751-01 2.985E-05 2.326E-02 I.393E-02 5.08OE--93 
4.249E+00 2.003E-02 I -036E-02 5.878E-03 3.315E-03 
2.048E+Ol 1.71ZE-02 4.8561-03 3.631E-04 2.1841-01 
4.008E-01 2.7751-02 1.792E-02 8.096E-03 1 -986E-03 
1.555E-03 1.5191-02 1.449E-03 1.2721-03 9.819E-04 
8.1241-06 1 . 4 1 0 E - 1 7  7.888E-18 7.885E-18 7.885E-18 
2.777E-IO 7.820E-12 1.392E-12 4.095E-14 3.914E--17 
1.9191-18 1.609E-1 E 1.482E-18 1-2491-18 8.926E-19 
I .  174E-20 7.776E-2 i- 6.266E-22-4.852E-26-3.805E-34 
8.892E-15 5.461E-lE 1.748E-20 1.587E-25 1.817E-35 
3.974E-07 2.449E-IC 7.826E-17 2.977E-17 2.126E-17 
2.297E-08 6.004E-15 5.992E-12 5.969E-12 5.923E-12 
2.15lE-03 9.8831-04 9.500E-04 9.108E-04 8.388E-04 
5.872E-01 2.2421-01 1.7331-03 1 -019E-03 3.58lE-04 
2.759E-01 8.259E-02 3.485E-02 5.900E-03 1.779E-04 
7.548E-05 3.941E-lC 4.143E-24 1.5691-40 0.0  
6.428E-06 1.3641-10 1.364E-IO 1.364E-10 1.363E-10 
7.303E-05 1.957E-14 2.552E-17 2.980E-23 5.989E-35 
4.33bE-13 2.663E-I 2 I -640E-13 6.0076-14 8.497E-15 
4.082E-04 2.196E-04 1.277E-04 4.180E-05 4.625E-06 
5.417E-01 5.404E--0: 2.360E-03 4.303E-04 1.550E-05 
1.201E-01 5.819E-04 2-368E-04 3-723E-05 9.696E-07 
5.667E-07 8.083E-05 1 -409E-10 113826-14 1.890E-17 
3-3848-07 1.451E-07 6.249E-08 1.102E-08 3.608E-10 
5.741E-11 5.283E-14 5.278E-14 5.275E-14 5.267E-14 
4.9411-19 4.488E-25 4.076E-39 8.729E-60 0.0  
6.581E-11 6.58lE-1 I 6.581E-11 6.581E-11 6.581E-11 
1 ~ 6 1 2 E - 0 7  I .129E-I  3 1 -129E-I3 1.1298-13 1.129E-13 
4.61%- 05 2.3951-05 2.21 4E- 0 9  2.21 4 E - 0 9  2.21 4E-OS 
I .566E+04 1.488€+03 8.179€+02 3.498E+02 1.512E+02 
9 .aob~+o3 4 . 0 8 7 ~ + 0 i  3 .347~+02 2 . 2 1 9 ~ + 0 2  9 . 8 7 1 ~ + 0 1  
s . s 9 i ~ + a a  I . ~ ~ ~ E - o L  I . ~ ~ I E - O L  i . 4 8 6 ~ - 0 1  i . 4 7 7 ~ - 0 1  
9 .679~+ao 3 . 2 6 5 ~ - 0 1  6.511~--02 7 .143~-03 3 . 7 4 5 ~ - 0 3  
~ . 4 6 6 ~ - a i  L.IX~E-OI Z.Z~IE-OZ 8.680~-04 1 .39x-06  
1 . 6 m ~ - o i  2 .567~-02 2.262~-02 L . ~ ~ ~ E - o z  ~ . 4 9 4 ~ - 0 2  
2 .616~-20 5. L ~ S E - ~ C  1.024~-59 0.0 0.0 
6 .10&~-04 ~ . a 4 3 ~ - 0 4  ~ . 5 7 6 ~ - o n  I . O I ~ E - O ~  1.636~-05 
5.OYU CORE ASSY 9C.OD 180.00 1.OYR 2 . O Y R  5 . O Y P  
8.902E-04 1.617E-03 1.594E-03 1.5731-03 1.5281-03 1.445E-03 1.22lE-03 
0.0 2.570E-02 0 .0  0.0 0.0 0.0 0.0 
0.0 1.0901-02 0.0 0.0 0.0 0.0 0.0 
4.449E-08 9.214E-05 7.04CE-08 7.040E-08 7.040E-08 7.040E-08 7.04OE-08 
0.0 8 . 0 7 0 ~ - 0 2  0 . 0  0.0 0.0 0.0 a. o 
9.9081-04 5.2401+00 I.445E-03 1-4498-03 114491-03 1.449E-03 1.449E-03 
0.0  1.393E+02 0 . 0  0.0 0.0 0.0 0.0 
0.0 3.571E-01 0 . 0  0.0 0.0 0.0 0.0 
0.0 218201-01 0 .0  0.0 0.0 0 .0  0.0 
0.0 I -386E-01 0.0 0.0 0.0 0.0 0.0 
1.034E-06 3.586€+00 4.837E-06 4.529E-06 3.957E-06 3.031E-06 1.363E-06 
0.0 I .003E+00 0 . 0  0.0 0.0 0.0 0.0 
0.0 6.075E+OI 0 . 0  0.0 0.0 0.0 0.0 
5.264E-11 4.663E+00 8.36SE-11 8.367E-11 8.362E-11 8.353E-1 I 8.327E-11 
4.287E-10 4.667E-01 5.74%-03 7.324E-05 9.907E-09 6.802E-10 6.781E-10 
1.016E-08 2.9601-02 1.305E-02 6.444E-03 1.4988-03 8.433E-05 1.505E-OE 
1.322E-06 2-643E-02 1.801E-06 I.801E-06 1.801E-06 1.801E-06 l.801E-06 
1 .OWE-06 5 -663E-05 1.007E-05 3.02lE-06 1 -628E-06 1 -588E-06 1.57CE-06 
8.447E-11 8.811E-04 1.273E-IO 1.273E-10 I -273E- IO 1.273E-10 1.273E-10 
6.236E-08 2.780E-04 5.55EE-05 3.790E-05 I.726E-05 3.693E-06 8.704E-08 
3-2346-08 2.814E-01 8-44EE-02 4.011E-02 8.6668-03 4-223E-04 4-8901-08 
0.0 1.25 lE-01 0 . 0  0 . 0  0.0 0.0 0.0 
4.062E-15 4.023E+03 6 . L l l E - - 1 5  6 - l l l E - 1 5  6-lllE-15 6 . l l l E - 1 5  6.lllE-15 
I.262E-19 2.192E+Ol I.2751+00 1.346E-01 1.308E-03 1.407E-07 1.753E-19 
8.687E+00 1.068E+O4 6.16€E+02 5.052E+O2 3.350E+02 1.490E+02 I . 3 l I E i O l  
6.1561+00 5.2391+01 3.51 LE+O1 2-939E+OL 2.463E+01 1.881E+Ol 8.4551*00 
2.470E+01 3.341€+03 1.417E+03 6.211E+02 1.474E+02 5.161E+01 ?.306E+Ol 
1.451E-01 7.687E+00 2.0441-01 2.041E-01 2.034E-01 210221-01 1.986E-01 
0.0 7.427€+00 1.5711-17 1.7271-28 3.696E-50 0 .0  0.0 
6.908E-04 2.743E-01 1.315E-01 1 .OIBE-OI 6.014E-02 2.130E-02 9.455E-04 
0.0 1 -641E-03 0 . 0  0.0 0.0 0.0 0.0 
0.0 4.090E-07 1.94OE-09 9.834E-12 1.848E-16 8.890E-26 0.0 
0.0 7.390E-14 0.0 0.0 0.0 0.0 0.0 
1.492E-27 2.4lE.E-27 2.41EE-27 2.415E-27 2.41SE-27 2.415E-27 2.415E-27 
2.524E-09 1.818E-05 5.084E-06 I -48LE-06  1.206E-07 5.125E-09 4.052E-09 
4.997E-09 1 -239E-01 3.265E-02 1.231E-02 1.654E-03 3.163E-05 7.602E-09 
3.6S9E-03 I.463E+01 4.894E-01 9.706E-02 9.898E-03 4-7671-03 4-6961-03 
2.508E-05 1.190€+03 3.43CE-05 3.421E-05 3.421E-05 3.420E-05 3.41 €E-05 
5.347E-05 2.844€+02 7.26ZE-05 7-263E-05 7-263E-05 7-263E-05 7.263E-05 
5.622E-13 8.712E-01 1.78CE-01 3.636E-02 1.384E-03 2.200E-06 SsOPIE-13 
8.978E-11 1.3351-02 3.817E-09 3.222E-09 2.273E-09 I -143E-09 1.452E-10 
3.374E-15 1 .Ol6E-04 5.040E--15 5.040E-15 5.040E--15 5.040E-15 5.04OE-15 
2.771E-04 2.3861-01 4.01 :E-02 3.129E-02 1.873E-02 6.833E-03 3.726E-04 
6.4501-04 5.862E+00 2.741E-02 1.421E-02 8.078E-03 4.557E-03 8.865E-04 
4.8 I4E-13 2 -21 OE+OI 2.27 eE-02 6.462E-03 4.832E-04 2 -91  OE-06 6.3761-13 
6.737E-05 5.574E-01 3.83EE-02 2.472E-02 I . 1 1 5 E - 0 2  2.726E-03 9.200E-05 
7.051E-03 2.438E-01 3.55EE-02 3 . l l l E - 0 2  2.6421-02 2.045E-02 9.654E-03 
4.625E-04 2.167E-03 2.097E-03 1.994E-03 1.745E-03 1.345C-03 6.333E-04 
7.885E-18 1.3098-05 2.28lE--17 1.275E-17 1.274E-I7 1.274E--17 1.274E-I7 
3.417E-26 4.4881-10 1.265E-11 2.252E-I2 6.621E-14 6.329E-17 5-5261-26 
3.256E-19 3.106E-18 2.604E--18 2.397E-18 2.02LE-18 I.444E-18 5.267E-19 
0.0 4.234E-20 8.374E-40 1.656E-59 0.0 0.0 0.0 
0.0 I -8991-20 1.2SeE-21- 1 -014E-2 1-7.851 E-26-6.156E-34 0.0 
0.0 1.418E--14 8.7551-18 3.198E-20 2-903E-25 3.324E-35 0 .0  
9.6i2E-18 6.lOCE-07 3.947E-16 1.259E-16 4.770E--17 3.406E-17 1.5411-17 
5.788E-12 31516E-08 9.55EE-12 9.540E-12 9.503E-12 9.430E-12 9.215E-12 
6.557E-04 3.317E-03 1.45EE-03 1 -396E-03 1.338E-03 1-232E-03 5.628E-04 
1.552E-05 8.175E-01 2.662E-03 2.058E-03 1.211E-03 4.253E-04 1.844E-08 
4.876E-09 4.106E-01 I .26tE-01 5.343E-02 9.047E-03 2.728E-04 7-477E-09 
0.0 1.21SE-04 6.372E-16 6.701E-24 2.537E-40 0.0  0.0 
1 . 3 I E - 1 0  1.040E-05 2.207E-10 2.206E-10 2.206E-10 2.204E-10 2.200E-IO 
0.0 1.182E-08 3.435E-14 4.552E-17 5.317E-23 1.068E-34 0 . 0  
4.637E-17 7.013E-13 4.305E-13 2.654E-13 9-7858-14 1.375E-14 7.476E-17 
6.216E-09 6.218E-04 3.334E-04 1.938E-04 6.346E-05 7.021E-06 9.89EE-09 
2.601E-09 7.22a.E-01 7-4861-03 3.2681-03 5.9571-04 2.1448-05 2-534E-05 
7.312E-11 I -828E-01 8.874E-04 3.612E-04 5.678E-05 1.479E-06 1.005E-IO 
1.337E-17 9.153E-07 1.30 tE-08 2 -276E- 10 5.464E-14 3 ~ 0 5 9 E - 1 7  2.1 63E-17 
3.179E-13 5.472E-07 2.347E-07 I.010E-07 1.783E-08 5.834E-10 5.141E-13 
5.246E-14 9.287E-11 8.547E-14 8.540E-14 8.534E-14 8.522E-14 8.486E-14 
0.0 7.995E-19 7.26iE-29 6-596E-39 1-413E-59 0.0  0.0 
6.581E-11 8.970E-11 8.965E-11 8.969E-11 8.969E-11 8.969E-11 E.969E-11 
1.159 E-1 3 2 -355E-07 1.53 E - 1  3 1.53 9E-13 1.539E- I 3  1 -539E-13 I.539E-13 
2.2 14E-09 6 -343E-05 3.55 4 E - 0 9  3 -305E-09 3.305E-09 3.305E-09 1.30 E€-09  
6.7701-08 8.361E-04 5.54CE-04 3.530E-04 1-396E-04 2.242E-05 9-2671-08 
3.971E+01 1.987E+O4 2.072Ei03 1.156E+03 5.074E+02 2.197E+02 5.484EtOL 
I.ZOSE-O~ I . S ~ I E - O ~  1 .08?~-06 3.8681-07 6.198~-08 ~ . I ~ P E - O ~  1 .935~-oe 
145 
TABLE C . 6 .  
CUtA0 A S S Y  
WATTS O F  PRINCIPAL ACTIVATION PRDDUCT NUCLIDES IN L M F B R  CORE AND CDRE+AXIAL BLANKET SPENT FUEL 
A S  4 FUNCTION OF MCAY TIUE ( B A S I S  = 1.0 H T H M I  
90.00 180.00 I-OYR 2 . 0 1 9  5.OYP CORE ASSY 90.OD l 8 O . O D  I - O Y R  2 . O Y R  5 . O Y F  
NN 54 4.990E+02 4*087E+Oi 3.347E+OE 2.219€+02 9.871E+OI 8.687€+00 7.531E+02 6- I teE+OZ 5-052E102 3.350E+02 I .b90E*02 1.31 LE+OI 
FE 55 2.334E+01 Z.186EtOl 2.047EIOL 1.788€+01 I.370€+01 6.156€+00 3.206EC01 L..002E+01 2 ~ 8 1 2 E + O I  Z.d56E+OI I.B81E+01 8.4SSE+00 
FE 5 9  1.455E+Ol 3.637E+OC 9.093E-01 5.2bZE-02 1.892E-04 8.846E-12 2.033E+01 5 . O B i E I O O  I.271E+00 7.324E-02 2.647E-04 1-238E-11 
c o  58 2.428E+03 1.006E+OZ 4.165E+02 t.787E+Ol 1.89BE+00 4.146E-05 3.272E-3 I .25EEi03 5.613E+02 9.146E+OL 2.557E+00 5-587E-05 
c o  60 L.769E+OI 4.616E+OI 4.469€+01 ~ . l 8 1 E + O l  3.666€+01 2.470E+OI 6.381E+01 6.177EiOl 5.980E+Ol 5.594E+(ll 4.905E+OL 3-306E101 
SUHTOT 3.012E+03 1.486€+02 8.173E102 3.496E+02 1.510E+02 3.955€+01 4.141E+03 2.065E+03 1.156E+03 5.070E+02 2.194E+02 5 . 4 6 2 E t 0 1  





TA8LE C.7. PHOTONS FROM ACTIVATION PRODUCTS I N  LHFBR CORE AND CORE+AXIAL BLANKET SPENT FUEL 
A S  A FUNCTION OF OECAY T I H E  (BASIS = 1.0 MTHNl 
18 GROUP PHOTON RELEASE RATES. PHOTONS/SECOND 
BASIS=ONF TONNE I N I T I A L  HEAVY METAL: ADV O X  LMFBR: LWR-PU/U/U/U 
EUEIN 










8.  E aoE- o I 










2.611 E+ I 5 
31729E+15 
2.359E+15 













1.849E+I 5 9.330E+l 4 3.279E+14 I .087E+14 
7.496E+13 31198E+33 6.429E+12 1.290E+12 
4.834E+I? 2.039E+13 3.822E+12 5 . 9 9 5 E i l l  
6.927E+L 2 2.904E+I3 5.229E+12 6.54 LE+! 1 
4.163E+13 I.74OE+13 3.049E+12 2.959E+11 
2.681E+II  1.1 16E+l3  1-901E+12 1.341E+I 1 
3.476E+LI 1.442E+I3 2-3&E+12 I .O26E+l l  
2-667E+11 6.994E+12 I.O00E+12 91683E+10 
1.66OE+IC 6.875E+Ib l r121E+14 3.232€+12 
8-918E+IE 4-900E+15 2.020E+15 7.314E+14 
2.223E+14 2.150E+14 2.009Et14 1.760E+14 
3 .077Et lE  1 r275E+13 2-0808+12 5.947E+10 
1-S63E+OS 1-265E+09 1.0791+09 9.325E+08 
3.897E+Oe 3.6l lE+06 3.302E+O6 2.885E+06 
3.378E-0 1 2.682E-0 I 1.730E-01 7.989E-02 
2.445E-02 1.558E-02 6.16lE-03 9.894E-04 
1.586E-01 1-011E-03 3.998E-04 6.420E-05 
1-003E-04 6.392E-05 2.528E-05 4.059E-06 
1.2 13E+13 
6.402E+1 I 
3*272E+l  I 
3.SIOE+ll 



























4 -66 3E+I I 
7.803E+13 
7.99eE+10 
3 . 3 0 e ~ + i s  
3 .49e~+15 
2.560E+15 1-313E+15 4.787E+14 
1 - 0 I 0 E l 1 4  4.31 2E+ 13 8.670E+ 12 
6.51 IE+13 2-746€+13 5.139E+l2 
9.33CE+13 3.913E+13 7.04LE+12 
5 - 6 1  IE+13 2-345E+13 4.106EtlZ 
31612E+13 1.504E+13 2.560E+l2 
3.65CE+13 9.486E+12 1.350E+l2 
2.237E+15 9.265E+14 I .511E+l4 
1.250E+16 6-999E+15 2.984E+15 
2.97EE+14 2.877€+14 2.688E+14 
4.14 CE+I3 1.718E+ 13 2.803E+l2 
2.16SE+09 I -719E+09 I.446E+09 
5.26eE+G6 4.851E+06 4.420E+06 
5.261E-01 4-ZOBE-01 2.747E-01 
3 -35 OE- 02 2.134E- 02 8.442E-03 
2.173E-03 1 -385E-03 5.4771-04 
1.37 4E-04 8.758E- 05 3.464E-05 
4.68 eE+i 3 I .  9 4 4 ~ +  13 3.2 1 ~ E + L  2 
1.628E+14 








I . 1 0 2 E + 1 5  
2.355E+Ll 
8 s O l 3 E + I  0 
I .248E+09 
3.86 OE+06 






4 . 3 8 3 E t l 1  
4.697E+l I 
1.871E+l l  
7 -323Et10 












TOTAL 1.073E+17 !.300E+16 6.880E+15 2.686E+l5 1.022E+15 1.957E+14 I .37CE+17 1.807€+16 9.720E+15 3.917E+15 1.509E+15 i *742E+14 
NEV/SEC 7.040E+lt  8.926E+lt 4.877E+15 2.043E+15 8.454E+14 2.054E+L4 8.948€+16 1.244E+L6 6.907E+15 2.974E+15 1.236€+15 2.800Et14 
18 GROUP SPECIFIC ENERGY RELEASE RATES. HEVIWATT-SEC 
BASIS=ONE TONNE I N I T I A L  HEAVY METAL: ADV O X  LHFBP: LW-PU/U/U/U 
EMEAN 




P . S O O E - O ~  




s . 7 5 0 ~ - 0 1  
8.soaE-01 
I .  2 s a ~ + o o  
I . l S o E + O O  
2.250E+00 
2 . 7 5 o ~ + a a  
3.500E+00 
5.OOOE+00 
~ . ~ Q O E + O O  



































5 - 9 1  2E-12 
5.874E-13 
2.3948+03 6.041E+06 5.051E+05 2.591E+05 
2.106E+02 1.616E+O6 3.321Et04 I .418E+04 
I .614E+02 1 -632E+O6 3.21 1E+04 1.355€+04 
2.6551+02 3.568E+06 7.062E+04 2.960E+04 
1.563E+02 3.339E+06 6.275€+04 2-622E+04 
8.9791+01 3.921E+06 5.9428104 2.474E+04 
1.736E+02 I .511Ei07 1.801E+05 4.680E+O4 
3.051E+O2 5.436E+07 1.691E+O? 7-009€+06 
7.090E+05 5.66OE+08 1.39EE+08 7.826E+07 
1.949E+06 2.IOEE+O8 4.891E+06 4.731E+06 
2.51OE+00 1.7LIE+08 9.54CE+O5 3.954E+05 
1.860E+01 1.036E+08 6.41SE+O1 5 * 0 8 8 E + O l  
7.033E-02 I .703E+07 1.90EE-01 1.755E-01 
4.487E-10 1.89lE+O6 2-422E-08 I -938E-08 
2.702E-13 3.067E+04 2.201E-09 1-404E-09 
2.454E-I4 7.185ECO6 2.002E-10 1.275E-10 
2.439E-15 1 .157E+O4 1-98SE-11 1.267E-$1 


















5.0 L ZE-1 2 













1 -397E-0 I 
5.91 2E-09 
8.917E-11 




2 .162€+02  
3.553E+02 
2.093E+02 














TOTAL 9.26lE+08 l.l74E+OE 6.416E+07 2.607E+07 1.112E+07 2.662E+06 1.177E+09 1.63CE+08 9.086E+07 3.912E+07 1.627€+07 1.684EtOd 







9 1  
P O  
AT 
QN 
F R  
@ A  





O U  





T O T A L  
U235 
U238 








TABLE C.8- GRAMS O F  ACTINIDE ELEMENTS I N  LHFBR CORE AN0 CORE+AXIAL BLANKET SOENT FUEL 
A S  A FUNCTION OF ECbY TIME lBA51S = 1.0 HTHMl 
COIAB ASSY 90.00 180.00 1 . 0 1 ~  2 . 0 1 ~  5 . 0 1 ~  CORE ASSY 9 a . 0 0  i8o.00 I-OYR 2 . O Y R  5.OYP 
2.840E+00 3.343E+OC 3.714€+00 4.228E+00 
lwt24E-OF. 2.009E-OE 2.337E-05 2.897E-05 
5.894E-I2 7.747E-I i 9.934E-I 2 I -521E-11 
I .;40E-06 1.889E-06 2.tOZE-06 4.685E-06 
3.946E-IO 5.200E-IO 6.613E-10 9.950E-10 
6.584E--12 81698E-I 2 I . O l 4 E - l I  1.16OE-I I 
1.629E-15 1.189E-lS I.172E-19 L.176E-19 
5.240E-12 6,887E- l i  8.832E-12 I.352E-11 
1 -481E-15 I .  082E-I E 1.067E-I 5 I.071E-15 
3.078E-00 4.047E-OE 5.190E-08 7.951E-08 
7.438E-11 8.943E-11 I.068E-10 1.4598-10 
8.958E-05 1.059E-04 1.239E-04 1.660E-04 
1.306E-OF. I.389E-OE 1.419E-05 1.472E-05 
8.132E+05 8.132E+OE 8.132E+05 8.133E+05 
5.631E+02 3.103E+Oi 3.107E102 3.116E+02 
l.I83E+OF. 1 . 1 8 5 E + O E  I . I 84E+05  1.182E+05 
11777E+03 1.87IE+O? 1.963E+03 2.149E103 
2.511€+02 2.248E+Oi 2.061E+02 1.830E+02 
1.085E-06 8.937E-07 7.354E-07 4.923E-07 
2.626E-07 L.543E-07 6.118E-07 8.530E-07 
1.456E- I 4 3.054 E- I E 2.4 13 E- I 6 I -789E- 17 






1.21 7E-I I 













I - 1  l a € - 0 6  
6.926E-13 
9.341E+05 
5.981E+00 4.582Et00 5.393E+OO 5.992El00 6.817E100 7.746Et00 9.b07Et00 
6.0561-05 2.627E-05 3 . 2 5  IE-05  3.780E-05 4.687E-05 6 -  I37E-0 5 9.797E-05 
6.3811-11 9.530E-12 1.252E-11 1.606E-I1 2.458E-I1 4.430E-11 1.031E-IO 
5.749E-05 2.16eE-06 3.OSZ.E-06 4.207E-06 7.574E-06 1.8858-05 9.294E-05 
4.024E-09 6.380E-10 8.407E-IO I .069E-09 I.609E-09 2.836E-09 C.505E-09 
1.151E-Il I.065E-11 I .407E- l l  1.641E-11 I.876E-11 1.969E-11 I.862E-11 
1.2S4E-19 2-63CE-19 1.921E-19 1.895E-19 I-POIE-IF 1.910E-19 1.945E-19 
5-678E-11 8.472E-12 I . I 1 1 E - l l  1.428E-11 2.185E-I1 3.939E-1 I 9.178E-I1 
3-413E-07 4.97tE-08 6.54iE-08 8.39lE-08 1.285E-07 2.324E-07 5.51 7E-07 
6.05 I E-10 7.287E-1 I 8 - 7 5  EE- I I 1.049E- I O  I.429E- 10 2 - 2 6  5E-I 0 5.429E-I 0 
7.083E-04 I -332E-04 1.590E-04 1.874E-04 2.541E-04 4.160E-01 I.lZOE-03 
I.896E-05 1.768E-05 I .87 iE-05 1.899E-05 1.9381-05 2.019E-05 2.274E-05 
8 m I33E+05 7.21 3E i05  7-21 3E+05 7 - 2 1  3E+05 7.2 I 3 E + 0 5  7.21 3E+05 7.21 4E105 
3.233E+02 7.747E102 4.52CE+02 4.532E+02 415468+02 4.580E+02 4.736Et02 
I. I69E+05 1.71CE105 I.71EE+05 1.717E+05 1.714E+05 1.708E+05 1.692Et05 
3-4621+03 2.878E+03 3.02CE+03 3.175€+03 3-475E+03 4.016E+03 5.5972+03 
1.446E+02 4.064E+02 3.63€E+02 3.335Et02 219618+02 2.653E+02 2.340Et02 
Z-OBOE-CS I ~ 7 5 6 E - 0 6  1.44CE-06 1 -190E-06 7.967E-07 3.612E-07 3.365E-08 
I.308E-06 4.249E-07 7.35lE-07 9.899E-07 1.380E-06 1.809E-06 2r116E-06 
4.406E--19 2.356E-14 4.9'liE-15 3.904E-16 21896E-I7 I . 12 IE - I7  7.1298-15 
9.341E+05 8.969E+05 8.969E105 8.969E+05 8.969E+05 8.969E+05 8.969E+05 
I .  1 0 9 ~ -  1 5  2.394~-15 I .  74 e E - 1 5  I . W E - I S  I . 7 3 0 ~ - 1  5 I . 7 4 0 ~ - - 1 5  I . ~ O E - I  5 
TABLE C.9. G R A M S  OF PRINCIPAL ACTINIDE NUCLIDES IN LHFBR CORE AN0 CORE+AXIAL BLANKET SPENT FUEL 
A S  A FUNCTION OF n c w  TIME (BASIS  = 1.0  nTHu) 
COtAB AS5Y 90.00 180.00 1 . O Y R  2 . O Y U  5.OYR CORE ASSY 9C.00 180.00 l . O Y R  2 . 0 Y R  5 . O Y F  
9.82OE+O 2 



















1.62 ?E103  
9.87CE+04 
4-90 IE104 















T L  
08 
81 
P O  
AT 
9 N  
FR 
Q A  
AC 










i n  
P V 2 3 B  
PU239 







TABLE C.10. CURIES OF ACTINICE ELEMENTS I N  LMFBR CORE AND CDRE+AXIAL BLANKET SPENT FUEL 
AS A FUNCTION OF DECAY TIME (BASIS = 1.0 MTHH) 
CO+AB ASSY 90.OD 180.00 
1.73bE-03 2.282E-03 2.926E-03 
4.833E-03 6.352E-03 8.145E-03 
7.930E-03 1.042E-02 1.336E-02 
2.623E-07 1.914E-07 1-887E-07 
4.834E-03 6.351E-02 8.145E-03 
2.624E-07 1.915E-07 1 -888E-07 
4.834E-03 6.352E-02 8.145E-03 
2.739E-07 1.977E-07 1.962E-07 
2.859E-01 2.816E-01 2.834E-01 
4.859E-01 4.910E-01 4.923E-01 
6.085E+07 4.027E+O 1 6.547E-03 
5.998E+07 1.888E+Oi 1.888E+O2 
2.001E+06 8.381E+OI 8-28BE+05 
7.521E+O 5 3.839E+ 0 2  4.1 55E+03 
2.747E+05 I.924E+OE 1.3531+05 
2.093E-03 1.465E-02 I -206E-03 
5.639E-06 6.373E-Ot 6-959E-06 
3.667E-lC 7.623E-1 I 51439E-12 
4.e33~-03 6 . 3 5 2 ~ - 0 1  8.145~-03 
I .  2 3 3 ~ + o e  I .  0 3 5 ~ + 0 t  9 .684~+05 
I - O Y R  2.019 5 . O Y R  CORE ASSY 90.00 
4.479E-03 8.073E-03 1 -880E-02 2.807E-03 316858-03 
1-247E-02 2.247E-02 5.231E-02 7.813E-03 I.027E-02 
1.247E-02 2.247E-02 5.23lE-02 7-813E-03 1.027E-02 
2.045E-02 3rb87E-02 8.583E-02 1 .282E-O2 1.6BEE-02 
I -893E-07 I -902E-07 1 -939E-07 4.243E-07 3 10918-07 
1.247E-02 2.247E-02 5.231E-02 7.816E-03 1.027E-02 
1.895E-07 1.905E-07 1.945E-07 4.2441-07 3-0971-07 
I.247E-02 2.247E-02 5.231 E-02 7 - 0 1  6E-03 1-02 7E-02 
1.99bE-07 2r071E-07 2.374E-07 4.378E-07 3-15CE-07 
2.877E-01 2.977E-01 3.27bE-01 2.606E-01 2-54LE-01  
4.930E-01 4.947E-01 5.015E-01 5.521E-01 5.5978-01 
6.800E-01 7.354E-01 8.865E-01 7.710E+07 5.954E+01 
1.888E+02 1,887Et02 1.886E+02 7.672E+07 3 .05EE+02  
8r097E+05 7.731E+05 6.728E+05 3.23EE+06 1.352E+06 
4.793E+03 6.0051+03 9.295E+03 1.217E+Ob 6.20eE+03 
6*829E+04 2.387E+04 1.088E+04 4.445E+05 3.113E+05 
8.07lE-04 3.659E-04 3.409E-05 3.386E-03 2-371E-03 
7.830E-06 8.692E-06 8.B63E-06 9.124E-06 1.03lE-05 
4.607E-14 1.292E-14 8.220E-16 5.933E-IO 1.233E-10 
8.830€+05 8.032E+05 6.932E+05 1-587E+08 1.670€+06 
1BO.OD 
4.731E-03 
1 31 7E- 02 
1 - 3 1  7E-02 
2.160E-02 
3.052E-07 











1 -95 lE-03 
1.126E-05 
8 -80  LE- 12 
1.563E+Ob 
I . O Y R  2.OYR 
7.241E-03 1.305E-02 
2.015E-CZ 3.632E-02 






3.1 bl E-07 3.23bE-07 
2.639E-01 2.800E-01 
5.629E-01 5.65bE-0 1 




1. I05E+05 3.863E+04 
I.306E- 03 5.92 1 E-0 4 






















1.33 0 E -1  5 
1.11 8E106 
TA8LE C.11.  CURIES OF PRINCIFAL ACTINIDE NUCLIDES IY LHFBR CORE AND CORE+AXIAL BLANKET SPENT FUEL 
AS A FUNCTION OF DECAY TIME IBASIS = 1.b Y T H M I  
CO+AB ASSY 90.00 180.OD 1.OYR 2.OYR 5. CORE ASSY 90.00 180.00 I-OYR 2.OYR S.OYF 
L.b84E+O4 











3. I03E+ 0 1 
1.798E+OE 
1.248E+0 4 
1 . 0 3 3 E I O C  
1.750E'O. I .777E+04 I . 7 8 S E 1 0 4  1.750E.04 2 - 7 1  CE.04 
4.52 ?E to3 4.527E to3 4.52 7E +O 3 4.527Ei 0 3  6.12  LE +O 3 
7.078E+03 7.079E+03 7.079Et03 7.080Et03 1.12tE104 
7.996€+05 7.803E105 7.437E105 6.437E105 1.322E106 
3.620E103 4.059Et03 5.274E+03 8.5721+03 1 . 5 0 1 E 1 0 3  
I .227Et05 5.600E104 1.205E+04 3.343E+02 4.23SE105 
1.237Ei04 1.213Et04 1.167Et04 1.041Ei04 2-039E104 

















2-865E+04 2.879E+04 2.822Et04 
6.1 4 lE+03  6. I 4  IE+03 6. I 4  OE+03 
1.127E+04 l . l27E+04 I .  12 7Et04 
1.261E+Ob 1.201E+06 1.040EtOC 
b.563E+01 8.5248+03 1.385Et04 
9.061E+04 1.949E+04 5.408E102 
1.962E+04 I.889E+04 1.684E104 
1.423E+Ob 1.294€+06 I. I17E+06 
I.P33E+O8 1.035E+OC 9.684E+05 8.830E+05 8.032E+05 6.932E+05 1.587E108 1.67CE+Ob 1.563€+06 1.425E+06 1.296E+06 1.11 EEIOC 
Q 
149 
T L  
P B  
81 
00 
A T  
QN 
FR 
Q L  
4c 
TH 




9 N  
C M  
RK 
CF 
E S  
TOTAL 











T A K E  C . 1 2 .  WATTS OF ACTINIDE ELEMENTS I N  LMFBP C O R E  AN0 CORE+AXlAL BLANKET SPENT F U B  
I S  A FUQCTION OF DECAY T I M E  (SASIS = 1.0 M T H M I  
CO+A8 ASSY 90.00 180.00 1 . O Y R  2.OYR 5.0YR CORE ASSY 9 C . 0 0  180.00 I-OYR 2 . O Y R  5.OYL 
4.086E-05 5.370E-OE 6.886E-05 
9-20 lE-06 I.209E-OC 1.551E-05 
8.218E-05 1.080E-04 1.385E-04 
3-6208-04 4.757E-04 6.099E-04 
1.119E-Oe 8.169E-05 8.052E-09 
1.836E-04 2.411E-04 3.092E-04 
1.012E-08 7.389E-05 71283E-09 
I -659E-04 2.180E-04 2.795E-04 
9.222E-09 6.69OE-05 6.595E-09 
2.740E-04 3.190E-04 3.773E-04 
I .877E-03 1.8498-02 I -852E-03 
1-610E+05 8.7LIE-02 1-261E-02 
I .458E+08 4.657E-01 4.656E-01 
2*275E+03 9.571E+02 9.653E+02 
1.595E+03 1.095E+Oi 1.200E+02 
7*510E+02 6.514E+OZ 5.810E+02 
30497E-06 1.086E-OC 8.933E-07 
2.177E-07 2.522E-07 2.799E-07 
2.361 E-1 3 4.692E-14 5.192E- L 5 















1 - 4 1  3E+02 























5.072E- I 6  
1.585E+03 
4.423E-04 6.60tE-05 
9.9611-05 I -488E-05 
8.897E-04 1-32SE-04 
3.9 18E-03 5 - 8 5  3E-04 
8.273E-09 1 - 8 1  LE-08 
1-986E-03 2.968E-04 
7.484E-09 1 -638E-08 
1.795E-03 2.683E-04 
6.793E-09 I -490E-08 
I .822E-03 3.6OEE-04 
1.872E-03 1.961E-03 
2.057E-02 2.070E+05 







1,622E103 4.01 l E i 0 5  
8.682E-05 1.113E-04 1.704E-04 3.071E-04 
1.95EE-05 2.507E-05 3.837E-05 6.916E-05 
1- 74CE-04 2 -239E-04 3.427E-04 6.1 77E-04 
7.69CE-04 9.86 I E - 0 4  1 -509E-03 2.72 OE-03 
1.321E-OB 1.302E-08 1.306E-08 I.312E-08 
3.895E-04 4.999E-04 7.651E-04 I -379E-03 
3.52  4E-04 4 .S I  9E-04 61  91  7E-04 1 -247E-03 
1 .082E-08  I.066E-08 1-070E-08 1.075E-08 
4.33EE-04 5+281E-04 7.563E-04 1.285E-03 
1.92iE-03 1.926E-03 1.929E-03 1.935E-03 
1-254E-01 1 - 5 1  2E-02 I.671E-02 1 -975E-02 
7.524E-01 7.524E-01 7.524E-01 7.523E-01 
1.50?E+03 1.516E+O3 1.530€+03 1.533€+03 
I.771E+02 1.941E+02 2.284E+02 2.936E+02 
1.054E+03 9.401Et02 8.01 LE+OZ 619241+02 
I -757E-06 I -445E-06 9.677E-07 4.387E-07 
4.0811-07 4.529E-07 5.199E-07 5.878E-07 
7.592E-I4 8.40lE-15 2.072E--15 8-2081-16 
2.73EEt03 2.651E+03 2.56OEi03 2.51 9E+03 





















TABLE C.13. WATTS CF D R I N C I P K  ACTINIDE NUCLIDES I N  L M F B R  CORE *NO CORE+AXIAL BLANKET SPENT FUEL 
A S  A FUNCTION OF DECAY TIME (8ASIS = 1.0 MTHH) 








5.56 8E+O 0 





3 . 2 2 3 E l O l  
4.601E+02 
5.730E+00 




2.122E+OE 1.719E+OZ 1.667E+03 1.610E103 1.585Et03 1.622Ei03 4 - 0 1  I E i 0 5  2.73CEtO3 2.651E+03 2.56OE+03 2.519E+03 2.578Ei03 
150 
TABLE C.14.  PM)TONS FROM ACTINIDES I N  LHFBR CORE AN0 COREtAXIAL BLANKET SPENT FUEL 
AS A FUNCTION OF OECAI T I M E  (BASIS ii 1.0 HTHMI 
I 8  GROUP PHOTON RELEASE RATES. PHOTONS/SECONO 
BASIS=ONE TONNE I N I T I A L  HEAVY METAL: AOV O X  LMFBR: LW-PUIU/U/U 



































2 . 2 5 0 E + 0 0  
2.75OE+OO 
3 .COOE+OO 
5 . O O O E + O O  
7.00OEi00 














I .303E+ I C 
1.049EIO 5 
~ . 9 n ~ + o e  
4.256~10e 
I .  3 2 9 ~ c o e  
3.1 08E+OE 
1.530E+07 
1.761 E + O C  


















2.22 ZE+ 15 
5.14CE112 
6.20 5E+I  2 
7.06 ?E+13 




3- 267E+ 10 









1.669E+15 I.O25E+15 6.075E+l4 5.167€+14 
5*557E+12 6.523E+12 8.358E+12 1.334E113 
4.932E+l2 3.488E+12 2.627E+l2 2.73 1 E I 1 2  
7.681E+13 9.103E+I3 I . l 8 O E + 1 4  1.913Et14 
I .095E+l3 1.094E+13 I .091E+13 1.084EiI 3 
9.765E+L2 9.655E+12 9.546E+L2 S.370E112 
6.887EC 12 6. 80 eE+ 12 6.709E+ 1 2 t -49 7E+I 2 
3.899E+ll 3.903E+ll 3 . 9 1 1 C + 1 1  3 . 9 3 3 E + l l  
2.390E+tO I.380E+10 7.645E+09 71863EiOS 
3.685E+l0 3.462E+10 3.313E+IO 1.267E+lO 
2.043E+ LO 1.971 E+ 1 0 1 - 91 JE+LO 1-86 I E+10 
8.332E+08 6.735E+O8 5.553E+08 4.73eEi08 
6.483E+08 6.442E+08 7.798E+08 1.341E+OS 
1.856E+08 1.501E+08 1.238E+08 1.057Ei08 
2-137Ee07 1.729E+07 1.4271+07 1.218E107 
2.458E+06 1.988EiOb L.640E+O6 1.399E106 
1.464~+09 I .  1 9 7 ~ + 0 9  I . o i  3 ~ + 0 9  S . ~ ~ I E + O ~  
4.338~+08 ~ . S I O E + O ~  2 .896~+08 Z . ~ ~ I E + O ~  
6.996E+lB I.445E+lC l.IOSE+15 7.161E+14 4.749E+14 4.671E+14 8.970E+l8 2.334E+15 1.784E+15 I.154EI15 7.641E+14 7.512Et14 
5.5931+17 2.599E+l2 2.087E+13 1.537E+13 1.243Et13 1.4i4E+l3 7.176E+17 4 .19EE+L3  3.370E+13 2.479E+L3 2.005E+13 2 .295Ei l?  
18 GROUP SPEC1 F I C  ENERGY RELEASE RATES. HEV/WATT-SEC 









~ . Z L I E + O ~  


















1 . 3 0 1 E + O 1  
1.542E+ 02  
2.686E+Oi 
2. I43E+O 2 
2.41 SE+O 1 
1*768E+01 
I.540E+Ol 




9.929E+03 9.817E+03 9.7068+03 
1-26OE+04 1.2468+04 1.228Ei04 
1.200E+03 1.2OLEi03 1.204E+03 
1.132E+02 6.594E+Ol 3.7158+01 
2.554E+02 2.400E+O2 2.297E+02 
2.082E+02 2.008E+02 1.950E+02 
2.094E+01 I.715E+OI 1.453E+01 
I .525E+Ol 1.232E+01 1.01 6E+01 
1.450E+OL 1.44LE+01 1.7458+01 
1.235E+01 9.990E+OO 8.243E+OO 
7.546E+00 6.104E+00 5.036E+00 
1.216E+00 9.845E-01 8.127E-01 












6.926 E-0 1 
1.252E-0 I 
















~ . 3 9 e ~ + o 8  
3 . 3 2 e ~ + o ~  
2.6oe~+o4 



















180.00 I - O Y R  2.OYR 5 . O Y F  
3.293E+05 2.023E+05 1.1998+05 1.02OE+05 
1.828E+03 2. L45E+03 2.749E+03 4.387Ei03 
2.433E+03 1.72lEIO3 I .296E+03 1.347E+03 
S-ElOE+04  6.88EE+04 8.927E+04 1.+47E+05 
1.224E+04 1.223E+04 I .220E+04 1.212E+04 
1.606€+04 1.588E+04 1.570E+04 I .54lE+04 
2 - 038E+04 2.0 15E+04 1 - 98 6E+04 1-92 ?E+04 
1.924E+03 1.92CE+03 1.929E+03 L.940E+03 
1-808E+OZ 1.044E+02 5.783E+01 E.948E+01 
4.121E+02 3.871E+02 3*705E+02 3.653E+02 
3.360E+02 3.241E+O2 3.146E+02 2.06OE+OZ 
3.370E+OL 2.756E+01 2.333E+01 2.148E+OI 
2.466E+Ol 1.994E+OL 1*644E+OL I . 4 0 2 E + O l  
2-345E+01 2.330E+01 2.821E+01 4.851E+OI 
1.998E+01 I.616E+OI I - 3 3 3 E + O I  1.138E+OI 
1.221E+OI S.B74E+00 8.146E+00 6.951Et00 
1.968E+00 1.593E+00 3-31  5E+00 1.122E100 






















TABLE C.15. (ALPHAvN) NEUTROLS F R O M  ACTINICES I N  LHFBR CORE AN0 CORE+AXIAL BLANKET SPENT FUEL 
A S  A FUNCTlON OF DECAY TlMF (BASIS = 1.0 M T H U )  












~ . a e z ~ + o 5  





















1 - 3 1  2E+08 1.573E+00 










TABLE C.16. SPONTANEOUS FISSION NEUTRONS F R O M  ACTINIDES I N  LMFBP CORE AND CORE+AXIAL BLANKET SPENT FUEL 
AS A FUNCTION O F  DECAY TIME (BASIS = 1.0 M T H M )  
COtAB ASSY 90.00 180.00 1-OYR 2 . O I R  5.OVP CORE ASSY 9C.00 180.00 I-OYR 2 - O Y R  5.OYe 
2.612€+06 2.675E+OC 2.715Et06 2.756E+06 2.770E+O6 2.71SE+06 4.2121*06 4.31 2E+O6 4.378E+06 4.446E+06 4.467E+Ot b.378E+06 
2.827€+07 2.827E+01 2-827E+07 2.827E+07 2.82BE+07 2.820E+07 4.499€+07 4.49SE107 4.499€+07 4.500E+07 4.500€+07 b.501E+07 
9.725E+06 9.725EcOC 9.725E+06 9.72SEs06 9.725E+06 9.725E+06 I .573E+07 1.574E107 1.574E+07 1.574E+07 1.574E+07 I.574Et07 
1.706E+O5 l. I7lE+OS 7.994€+08 3.648E+08 7.047E+07 2.177€+06 2.761E+09 1.895E+09 1.293E+09 5.902€+08 I.270€+08 1.423Ei06 
1.731€+05 1.715E+05 1.699E+09 1.666E+09 1.601€+09 I.b30E+09 2.801E+09 2.77CE+09 2*749E+09 2.696E+09 2.595E+09 2.314EIOF 
3.402E+06 3.401E+Ot 3.401E+06 3.401€+06 3.401E+06 3.3991+06 5.504E+06 5.504E+06 5.50bE+O6 5.503E+O6 5.503E+06 5.500E+00 
3*482E+09 2.930E+05 2.543E+O9 2.075E+09 11726E+09 1.476€+09 5.631Et09 4.74CE+09 4.113EC09 31357E+09 2.793E+09 2 . 3 8 8 E 1 0 5  





L I  
BE 
C 
C O  
N I  
CU 
ZN 
G I  
GE 
A S  
SE 
BR 




Z R  
NB 
N O  
TC 
RU 
R H  
m 0  
A G  
CD 
I N  
SN 




c s  
B A  
L A  
C E  
PR 
ND 
" I4  
S M  
EU 
GO 
T 0  
01 
H O  
E l  
TN 
Y B  
T O T A L  
TABLE C.17. GRAMS O F  FISSION PRODUCT ELENENTS I N  LMFBR CORE AND CORE+AXIAL BLANKET SPENT FUEL 
A S  4 FUNCTION O F  DECAY T I M E  (BASIS = 1.0 MTHM) 
CO+AB A S S Y  90.00 180.00 I . 0 Y R  2 . O Y R  5 . O Y R  CORE ASSY 90.00 100.00 I - O Y R  2 . O Y R  5 . O Y P  
I.409E-01 1.390E-01 1.371E-01 
7.724E-04 7.724E-0 4 7.724E-04 
4.979E-05 4.978E-05 4.978E-05 
1.346E-11 0.0  0.0 
6.453E-OS 0.0  0.0 
5.858E-08 9.244E-27 2.850E-37 
1.004E-03 4-046E-07 4.046E-07 
4.970E-04 1.474E-05 1.474E-05 
3.323E+00 3.323E+00 3.323El00 
9.556E-0 I 9.462E-0 1 9.462E-01 
7.497E+01 7.498E+Ol 7.498E+01 
2.244EtOl 2.241E+O 1 2.241Et0 I 
4.581E+02 4.575E+Oi 4.570E+02 
P.287E+O2 B.961E+O2 8.846E+O2 
4.829E+02 4.677E+OP 4.611E+O2 
4.776E+03 4.737E+02 4.723E+03 
7.516E+OL 4.753E+01 2.120E+Ol 
5.488E+03 51595E+02 5.653E+03 
1.463E+03 1.471E+O2 I.47LE+03 
6.172E+03 5.966E+02 5.859E+03 
1.513E+03 1 .615E+OI  L .637E+03 
4.108E+03 *.213E+OI 4.297E+03 
4.831E+02 4.803E+02 4.795E+02 
5.18OE+02 5.207E+05 5.215E+02 
3.762E+01 3.824E+01 3.835E+OI 
5.556E+02 5.539E+OZ 5.532E+02 
1.906E+02 1.857E+OP 1-822E+02 
1.238E+03 t .226E+O? 1-22BE+03 
7.259E+Oi 7.086E+02 7.106E+02 
8.438€+03 8*445E+02 8.445€+03 
7.156E+03 7.158E+02 7-134E+03 
2.526E+03 2.509ECO I 2.533E+03 
2.159E+03 2 - 1 5 3 E + O ?  2.153E+O3 
4.548E+03 4.371E+0:! 4.258E+03 
1.920E +03 1.98 1 E+O 1 1.996E+O3 
5.880E+03 6.029E+02 6-128E+03 
4.569E+02 4.283EiOI 3-988E+02 
I.709E+O3 1;755E+02 1.784E+03 
2.524E+0 2 2.474E+02 2.449E+02 
1.882E+02 1.944E+Oi 1-974E+02 
1.756E+Ol I.699E+01 1-677E+01 
1.404E+OI 1.663E+O 1 1.485E+Ol 
4.537E-01 4.527E-01 4.527E-01 
6.354E-01 6.383E-01 6-383E-01 
2.654E-04 2.690E-04 2.619E-04 
2.957E-05 4.103E-Of 4-812E-05 
6.497E+04 6.497E+04 6-497E+04 
Z.BZPE-O~ 2 .829~-04 2.829~-04 


















































1-26OE-01  1.065E-01 2-19€E-01 2.16BE-01 2.136E-01 
7.724E-04 7.7241-04 1.204E-03 1.204E-03 1.204E-03 
2.829E-04 2.829E-04 4.42OE-04 4.420E-04 4.420E-04 
4.977E-05 4.976E-05 7.781E-05 7.78lE-05 7.780E-05 
0.0 0.0 2.082E-11 0 . 0  0.0 
0.0 0.0 1 -00SE-08 0.0 0.0 
0.0 0.0 9. I6fE-08 1.464E-26 4.51 ZE- 37  
4.046E-07 4.046E-07 1.573E-03 6.12CE-07 6.126E-07 
1.474E-05 114748-05 7-779E-04 2.292E-05 2.293E-05 
3.323E+00 3.323E+00 5.208E+00 5.20eEi00 5.208E+00 
9 . 4 6 2 ~ - 0 1  9 .462~-01 1 . 4 8 a ~ + o o  1. .%74~+00 1.474~eoo 
7.498E+OI 7.498E+01 1.162E+02 1.16iEIOZ 1.162E+02 
2 - 24 LE +O 1 2.24 1E+O 1 3.452E+01 3.44 7E + O  1 3.447E+01 
4.543E+02 4.496E+02 7.IO€E+02 7.097E+02 7.089E+02 
3.878E+0 2 3.925E+02 5.96 OE+OZ 5 - 9 8  4E+02 5 -97 1E+ 02 
4.566€+02 4.566E+02 7.474€*02 7.23SE+02 7*137E+02 
4.730E+03 4.765E+03 7.434E+O3 7.374E+03 7.352E+03 
6.904E-02 6.927E-03 l.lSBE+OZ 7*312E+01 3-260E+OL 
5.694E+D3 5.6S4E+03 8.571E+03 8.736E+03 8.026E+03 
1.471E103 1.4711+03 2.283E+03 2.295E+03 2.295E+03 
5.558E+03 5.416E+O3 9.6611+03 9.340E+03 9.174E+03 
1 -64 3E+03 1 - 643E+03 2.367E+03 2-52 EEt03 2.558E+ 03 
4.593E+03 4.735E+03 6.4791+03 6.64PE+03 6.774EC03 
4.771E+02 4.765E+02 7.613E+02 7-570E+02 7.556E+02 
5.237E+02 5.241E+02 0.125E+O2 8 - l € 9 E + 0 2  8.18IEIO2 
3.849E+01 3.868E+OL 5.747E+01 5.843E+OI 5.860E+01 
5.522E+02 5.522E+02 8.666E102 8.640E+02 8.630E+O2 
1*246E+03 1.268E+03 1.933E+03 1.914E+03 L.917E+03 
7.126E+02 7.126E+02 I.l31E+03 1.10UE+03 1.100EC03 
8.445E+03 8.445E+03 1.32OE+00 1.321E+04 1.321E+04 
7.006E+03 6.813E+03 1.119E+04 1-11SE+04 1- l16E+04 
2.660E+03 2.853E+03 3-954E+03 1.92 CE+03 3.965E+03 
2.153E+03 2.153E+O3 3-374E+03 3-364E+03 3-364E+O3 
3.959E+03 3.861E+03 7-0971+03 6-822E+03 6.648E+03 
1.998Et03 1.998E+03 3.001E+O3 3.09€E+03 3.118E+03 
6.425E+03 6.523E+03 9.182E+03 9.41 2E+03 9*566E+03 
2.673E+O2 I.Z10E+02 7-04€E+02 6-59eE+02 6.142E+02 
1.913E+03 2.054E+03 2.682E+03 2.754E+03 2.799€+03 
2.316E+02 2.126E+02 3.954EC02 3-87CE+02 3.836EC02 
2.136E+02 2.383E+02 2-974E+02 3.071E+02 3 . l l B E + 0 2  
1.662EIO 1 1-66 IE+01 2.773E+0 1 2.681E+01 2.647E+01 
1.501E+01 1.501€+01 2.229E+01 2.322€+01 2.359E+01 
4.527E-0 I 4.527E-01 7.156E-01 7.14 OE-01 7.140E- 01 
6.383E-01 6.383E-01 1.012E+00 1.017E100 1.017E+00 
5.923E-05 6.028E-05 4.784E-05 6-637E-05 7.783E-05 
6.497E+04 6-497E+04 1 - 0 1  5E105 1 - 0 1  5E+05 I - 01 5E+05 
8 . 6 2 6 ~ + 0 2  8.278~+02 1 .43e~+o3 1.388~+03 L . ~ ~ L E + o ~  
1.634E+02 1.4071+02 2.9548+02 2.87e~+o2 2 .825~+02 
Z . S O ~ E - O ~  2 .498~-04 4 . 2 9 ~ ~ - - 0 4  4 . 3 n ~ ~ - o 4  4 .234~-04 
2.076E-01 1.963E-01 










1- 162E+02 I .  162E+O2 
3.447E+Ol 3.447€+01 
7.075E+02 7.047E+O 2 
5.986E+02 6.013E+02 
1.356E+03 1.337E+03 
7.078E+02 7.06 9E+02 
7.3461+03 7.363E+03 





6*986E+03 7.238E+0 3 
7.537E+02 7.518E+02 
8.200E+02 8.21 7E+0 2 
5.870E+Ol 5.882E+OI 
8-620E+02 8.61 4E+O 2 
2.71 8E+02 2.53 4E+O 2 
1.926E+03 1-945E+03 








5.361 E+02 4. I 1  6E+O 2 
2.876E+03 2.997E+0 3 




7+140E-01 7.14 OE-0 I 
1.01 7E+00 1-01  7E+O 0 
4 . l l6E-04 4.054E-04 
8.958E-05 9.582E-05 











l . I62E+02 























3 . 1 2 Z E t 0 3  
z . B ~ ~ E - ~ E  
















TABLE C.18. GRANS O F  DRINClP&L FISSION PRODUCT NUCLIOES I N  CHFBR CORE AN0 CORECAXIAL BLANKET SPENT FUEL 
A S  A FUNCTION O F  DECAY TIME (8ASIS = 1.0 HTHMI 
CO+A8 ASIY 90.00 180.00 1.OYR 2.OYR 5.OYR CORE ASSY 9 C . 0 0  180.00 I - O Y R  2 . 0 1 1  5.OYP 
K R  a3 
K R  a4  
se 85 
K E  86 
P 8  87 
SR 88 
SR 90 
Z R  41 
ZP 9 2  
Z R  93 
ZR 9 4  
uo 95 




R U  100 
PUlOl  




P O  I 0 5  




% G I 0 9  
D O 1 1 0  












I 1 2 7  





























S M l 5 0  
















































5.056 E+ 02 
8.560E+02 
I .336E+03 
~ . 2 9 a ~ + o  2 
i .asaE+oi  
7.651E+Ol 







6 . 0 9 9 E + O  i 
7.747E+O2 
9.6318+02 









1.892E+03 1.892E+03 1.892E+03 1.892E+03 I .892E+03 
1.615E+OI 1.637E+03 1.642E+03 1.643E+03 1.643E+03 
























2.019E+02 2.019E+O2 2.019E+02 
1.26OE+03 1.260E+03 I .260E+03 
4-589E+02 3.238E+02 L.b28E+OZ 
9.898E+02 1.125E+03 1.286El03 
8.627E+02 8.627E+02 8.627E+O2 
7.489E+02 7.489E+02 7.489E+02 
4.764E+02 4.764E+02 4.764E+02 
2.337E+02 2.337E+02 2.337E+O2 
1-564E+02 1.564E+02 1.564Ei02 
1.168E+02 I.168E +02 1 - 16 8E+O2 
7.86OEt01 7 - 8 6 0 E t 0 1  7 * 8 t l E + 0 1  
6.644E+Ol b.b41E+OI 6.644E+OI 
6.560E+0 I 6.560E+0 I 6.560E+O 1 
6.857E+01 6.867E+Ol 6.877E+Ol 
6.592El01 61592E+01 6.592E+01 
7.338E+Ol 7.338E+01 7.338E+OL 
6.294E+01 5.513Et01 4.316E+Ol 
1.241E+02 1.241E+02 1.241E+02 
2.005E+02 2.018E+02 2.023E+O2 
3.251E+02 3.251E+02 3.251E+02 
5.1 01E+02 5.1 02E+02 5.1 03EtO2 
8.560E102 8.560€+02 B . M O E + O Q  
1.357E+03 1.357E+03 1.357E+03 
2 . 0  19E+02 
I .26OE+03 
2.069E+Ol 







7 - 8 6  IE+O I 
6.644E+01 
6.560E+Ol 










I .899Et03 I.910E+OI 1-910Et03 I .910E+03 1 .910E103  1 . 9 1 0 E I O 3  
2.18lE103 2.208EIOI 2.208Et03 2.208E103 2.2085+03 2.208E+03 









1 -974E *O3 
1 ~ 8 7 9 E t 0 3  
L -828E 103 
1-565E+03 1.609E+01 1.61 OEt03 1.61 'JEl03 1 - 6 1  OEtO3 1 - 6  L O E + O 3  
6-232€+02 5. 0 0 4 E + O i  ..018E+02 2-558Et02 I .050Et02 71255E+OO 













1 - 2 5 8 E i 0 2  
8.946E+OL 
6.379E+ 04 
L.L69E+03 1.170E+OI I.L70E+03 1.170E+03 
1.079€+03 1.079ECOI I.O79E+03 1.079E+O3 
4.357E+02 4-247E+02 3.980E+02 3.481E+02 
1.4608+02 1*744E+OZ 2.0 1 I E+02 2.51 IE+02 
6.947E+02 6.947E+02 6.947E+02 6.947E+O2 
2.409E+02 2.554ECO2 2.582E+02 2.589E+02 
4-747E+02 4.772E+02 4.772E+02 4.772E+02 
4.1518+02 4.151E+O2 4.151E+02 
1.170EC02 I.l70E+02 1.170E+02 
2.550E+02 2.553E+02 2.548E+02 
3.50?E+02 3 . 5 0 3 E + O i  3.503E+02 
1.399E102 1.407E+02 1.407E+02 
1.244E+02 I.258E+OZ I.258E+02 
8.628E+OI 8.941E+O I 8.946E+Ol 
6.31lE+04 6.371E+04 6.3828+04 
I.170E+03 
I.O79E+03 



















6 -  437E+02 







2 S O  I4E+03 
2.348E+03 





































3 61 CE+03 
3*364E+03 




9 .  667E*02 
I .39fE+03 
1 -82 LE+03 
1.68eEt03 
6 - 7 1  OE+02 
2.271E+02 










I . I ~ ~ E + o ~  
Z . I ~ ~ E + O Z  
6.497E+04 6.497E+04 6*497E+04 6.497E+04 6.497EC04 6.4S7E+04 1 - 0 1  5E+05 1 - 0 1  IE+05 1-01 5E+05 1-01 SE+05 1-01 5E+05 1.01 5E105 
k 
B E  
C 




G *  
GE 
A I  
S E  
K E  
f E  
SF 
1 
Z E  
NE 






A C  
CC 
I h  
S h  
SE 
1 E  
I 
X E  
CS 
LL 
C E  
FF 
R C  
P U  
S b  
E l  
G C  
1 E  




T U  
7 C l l L  
154 
TABLE C.19. CURIES OF F I S S I O N  PRODUCT aEMENTS 1N LMFBR CORE AND CORE+AXlAL BLANKET SPENT FUEL 
AS A FUNCTION OF DECAY T I M E  IBASIS = 1.0 YTHM) 
I .OVC 2.0if i  ~ . a v ~  CCIPE A S I V  9 0 . 0 0  180.00 I . O V R  2 . 0 V E  5.0VL CCUE PSSY 9 0 . 0 0  180.00 
1.361ElOl 1.342E+OL 1.324E+O3 1.28CEIO3 1.216EIOZ 1.028E+03 2*120E+03 2 .06 IEt02 2.062E+03 2.004E103 1.895E+03 1.6OIE1CI 
5.E04E-OC 5.504E-Ot 9.5041-06 5.504E-06 5-S04E-06 5-5011-06 8.602E-06 8.602E-06 8.602E-06 8.602E-06 8.6021-06 E.602E-CL 
2.P20E-04 2.220E-04 2.2201-04 2.22OE-04 2.2191-04 2.219E-04 3-4651-04 3-4691-04 2.469E-04 3 -465E-04  3.46SE-04 2 ,467E-04  
1.743E+OI 0.0 0.0 0.0 0.0 0.0 2.6SZE+01 0.0 0.0 0.0 0.0 c.0 
7.150EIOP 0.0 0 .O 0.0 0.0 0.0 1.112E+03 0.C 0.0 0.0 0.0 c . 0  
3.266E102 6-9921-21 2.1561-31 4.9S3E--53 0.0 0.0 5.058E+03 1.107E-20 3.413E-31 7.906E-12 0.0 c.0 
I . t95E+04 9.754E-l i  I.Ol4E-25 0 . 0  0.0 0.0 2.44lEIO4 I .?PBE-l I  1.587E-25 0.0 0.0 c.0 
5.061E+04 1.400E-11 1.455E-25 0 . 0  0 .O 0.0 7.70CE+04 2.192E-I1 212781-25 0.0 0.0 c.0 
2.127E+O5 0.0 0.0 0.0 0 .a 0.0 3.22CE+05 0.0 0.0 0.0 0.0 c . 0  
E.47eElOt I.819E-13 3.19lE-30 0.0 0.0 0.0 8 . 2 9 2 ~ + 0 5  2.790~-13 a . e 9 3 ~ - 3 0  0.0 0.0 c . 0  
2 . e 3 9 ~ i o t  ~ . I S I E - ~ ~  1 . 4 3 7 ~ - 3 3  0.0 0.0 0.0 4 . 3 o e ~ + o 6  t.981~-15 2 . 2 8 9 ~ - 3 3  0.0 0.0 c.0 
1 . 4 8 4 E + O C  7.774E-01 7.774E-01 7.7748-01 7-773E-01 7.773E-01 2.24SEIOd 1*209E+00 1.209E+00 1.209E100 I *209E+00 I.2OSE+OC 
5.262EIO6 1.168EtO4 l.ISOE+04 1.113E104 1.043E+04 0.5S3E+03 8*14CE+O6 1.813ElO4 1.785E+04 1.727E+C4 1.619E+04 1.3341+04 
a.C84E+OC 8.317EIO; 2.937E+OL 2.100E-02 2.378E-05 2.3748-05 1.231Et07 1.329EIO3 4.693E+01 4.96SE-02 3.68eE-05 2.685E-c? 
1.252E107 4*2OIE+OE 1.727E+OC 7*eS?E+04 6*898E+04 6-4 leE+04 2*12?1+07 6*43?E+05 2.654E+OS 1.216E101 I.O6SE+05 5.S4EE104 
2.065E+07 6.380EIOE 2.664E+05 9.232€+04 6.923EIOb 6.4201+04 3.ISSE+07 9.701E+05 4.092E+05 1-427E+0? 1.073E+O8 S.951EIC4 
l.S33E+O7 I.115E+OC 4.204E+05 S-650E104 1.0831+03 2.428El00 2.96.E+07 1.714E+06 6.465E+OS 8.6901+04 1.665E+03 2.777EtCc 
3 . 0 6 8 ~ + 0 ?  i . e 6 7 ~ + 0 t  ~ . ~ I B E + O S  1.231E+OS 2.489Et03 6.46lE-01 4.712E+07 2.872EtO6 1.279E+O6 I.~OJE+O? 3 . 8 2 7 ~ + 0 3  I.OOCE+OO 
2.407E107 5.516E-04 7.4761-13 1.S37E-34 0.0 0.0 3.7041+07 8.17tE-04 1 .ISOE-13 e.056E-14 0.0 c .0  
2.1501+07 9.4S?E+O1 .?.495E+Ol 2.4951+01 2*495E+Ol 2.4SSE+01 4.392E+07 3.0S2EIOL 3.092E+01 5 0 9 2 E + 0 1  3.8928+01 ?.092E+01 
1.492E+Oli2.697E+OC 1.715E+O6 l.OSlE+06 5*449E+OI 6.924E104 2.312E107 4.2OCE+O6 2.682E+O6 1.708E+O6 B.S32E+OC 1.084EICC 
1+761E+07 2.611E+Ot 1.698E106 I.O90E+06 5.449E+05 6.9241+04 2.734E107 4.072ElOt 2.655E+06 1.70CE+Ot 8.532E+OC I.O04E+C? 
P.S06E+OC 4.439E-01 4.439E-01 4.435E-01 4.439E-01 4.4191-01 4.501E+O6 6-9938-01 6.993E-01 6.9938-01 6.9931-01 c.992E-aI 
J . I ~ ~ E + O C  1 . 8 6 9 ~ + 0 4  I A S O E + O ~  e . 6 7 5 ~ + 0 3  3.150E103 X . Z O ~ E + O ~  4.9SSE+O6 3.0OSElO4 2 . 3 3 1 ~ + 0 4  1.395~+04 S . O ~ ~ E + O Z  i . 4 2 z ~ t a 1  
1 .024~+06  1.3731+0: 1.094E+03 1.01eE+02 3.24lE+02 2.808E+02 1.191E+06 %.223EtOJ 1.700€+03 5.983E+aP s.087€+02 4 . 4 0 7 ~ 1 C ~  
l.e4SE+Ot 7.615E+OC 2.152E+00 1-COOE-01 9-5491-04 4.444E-10 2.842E+06 1.22OE+OI 3.448E+00 2.563E-01 1.530E-03 C.94lE-IO 
4.C17E+OC I.S84E+O4 S.958E101 1-S4CE+03 7.086E+02 1.789E101 6.1SlE+O6 2.452E104 I.542E+04 6.115EIC2 I.IOlE+O3 i . 79CEICl  
e.e69E+OC 7.259E+04 6.6208+04 5.741E+O4 4.459E+O4 2.1OSE+04 1.360E+07 1.124E+05 1.024E+OS 8.8741+04 6.892E+04 ?.252E+C4 
1.768E+07 1.127EIOE 1.580E+04 2.476E+04 1.193E+O4 f.13CElO3 2.714E107 1.737E105 8.6041+04 3.821ElC4 1.843E+04 7.SJeEtO2 
2.523E107 1.087EIOZ t.543E-01 S.011E-02 9.012E-02 9.012E-02 3*0751+07 1.671EIO3 8.54lE-01 I.40CE-01 1.406E-01 I.4OtE-01 
2 . 1 4 2 ~ 1 0 7  4.674~10; 2 . 4 0 6 ~ + 0 0  4 . 9 7 0 ~ - 0 1  2 . 8 5 ~ ~ ~ 1 4  0.0 3-2911+07 7.1788102 3.695E+00 7-631E-08 4 .38 lE-14 C . 0  
I.58SE+O? 3.798E+Ot 3.625E+05 2 . 3 3 5 E t O S  2-881E105 2.1048+05 2-440Et07 6.014€+05 5-737EC05 5*273E+Oe 4rS47E+OC 2.30CE+OE 
I.€S2E+07 2.078E+OE 1.817E105 1.794Et05 1.753E+OZ l.C36E+O5 2.903E107 3*24SE+05 2.842E+05 2.806E105 2.742E+OC P.S5EE+C? 
i . e e i ~ + 0 7  2 . e 8 6 ~ + 0 4  P . I P S E + O Z  5-5761-03 8 . s 2 1 ~ - 3 1  ~ . O S ~ E - I I  2.05CE+07 4.4378+04 3 . 3 7 9 ~ + 0 2  1 .474~-a2  1 . 3 2 6 ~ - 1 0  S.S~?E-II 
1.5OIElO7 2.096E+OC 1.3SSE+O6 8.176E+05 3-350E+05 2.315E+04 2.307E107 2*24?E+OC 2.102E+06 1.26€E+O€ S.l96E+OE 3.5SIE+O4 
L.ZOOE.07 I.646E+OC 1.298E+O6 8.260E+05 3.390E+05 2.143E104 2.000E+07 2.553E+O6 2.013E+O6 1.281ElOt 5r250E+05 2.63CEt04 
3 .e02~10e 4 . 9 9 3 ~ + 0 2  1.781E+OI 1.t17E-04 1.666E-Os 1.782E-09 5.851El06 7.674EIO3 2.7308+01 2.479E-a4 2.6041-0s P . ~ ~ ? E - C S  
I .?22E+Ot 4.742EIOC 3.868E+05 2-236E+05 2.479ECOS 1-1221+05 5.772El06 7.3478105 5.967E+05 4.984EICE 3.817E+05 1.72EE10C 
7.207EIOE C.718E+O2 CS706E+O3 C.679E+03 6.628E+OZ 6-4771+03 I . I18E+O6 1-042E104 1.041E+04 1-037E104 1.02SE+04 1.005Et04 
3 .754E10E 4.361EtO4 31955E+04 3.711E+04 3.282E+O4 2.281E+04 5-871E+05 6.868El04 6.229E+04 5.84EE104 5.1711+04 2.597Et04 
4.147El04 I.544E+Oi I . IS3E+02 7.018E+01 2.4666+01 I.OCPE+OO 7*580E+04 2-4898+02 1.923E+02 1.132E102 3.97SE+OI I.723E+OO 
2.t13E+04 412891102 I.810E+03 3.064E+02 9.239E+00 2.5221-04 4.121E104 6.894E+03 2.908E+03 4.924E+02 I.48SE+Ol 4.07CE-CI 
7.t77EC02 5.281E-02 S.273E-03 9.271E-03 9.265E-03 9.249E-03 l.200E+O3 1.4SOE-02 1.489E-02 1.4888-02 1.4881-02 1.48CE-C2 
1.525E101 1.656E-02 2.124E-OC 2-4801-12 4-9848-24 0 . 0  2.4578101 2.656E-02 3.478E-06 4.062E-I2 8.163E-24 C.0 
1.589E-01 I.1OOE-01 C.8191-02 2.575E-02 4.2271-03 2.767E-04 3-217E-01 1.700E-01 1.103E-01 4.166E-02 6.938E-03 4.4771-04 
3.C46EIOE 1.448E107 8.898E+O6 5.163E+06 2.7291+06 8.65QE+05 5.60ZE+08 2.24CE+07 1.383E+07 8.047EIO6 o12S6E+O6 1 . 3 4 S E t O C  




V 9 1  
Z F  9 5  
NE 5 5  
EL103 
R P I O Z ' w  
R L  I O €  
R P I O C  
ACIIOM 
S E I 2 5  
T E I Z E M  
TE127 
TE127M 




L L I 4 O  
CE141 
P E 1 4 3  
CE144 
P F 1 4 4  
P F 1 4 4 M  
P P I 4 7  
P C I 4 8 M  
ELIES 
S L C T C T  
T C l l L  
e ~ 1 3 7 u  
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TLBLE C.20. CURIES OF PRINCIPAL F ISSION PRODUCT NUCLIDES I N  LMFeR CORE AND CORE+AXIAL BLANKET SPENT FUEL 
k s  A FUNCTION OF OECAY TIME (msis = 1.0 MTHMI 

















N I  
C C  
Z* 
G I  
GE 
L E  
SE 












b 6  . 
CC 
I h  
S h  
S E  
TE 
I 
X E  
CI * 
B #  
L #  
CE 
P F  
NE 
P b  
S V  
EL 
O C  
T E  
W C  
EP 
T U  
T C l l L  
av 
TABLE C - 2 1 .  
cc+Ae 1.511 90.00 
WATTS OF FISSION PRODUCT ELEMENTS I N  LMFBR CORE AN0 CORE+AXIAL BLANKET SPENT FUEL 










c i a  







C . 0  
1 .952E-Oi  
t . 4 4 C E i 0 0  
4.14EE-OE 
4.01CEICO 
1.50 1E- t i  




~ . P c . z E - ~ ~  
I.LWCE+CI 
i . 4 1 7 ~ - a i  
c.0 
5.11 l E I O 2  
I . O o e E 1 0 3  
1.642E-12 






~ . ~ ~ P E + C I  
L.~IEE-OC 
c.0 
1 . 6 4 ~ ~ - 0 4  
s . ~ o : E - o ~  




S R  90 
'7 90 
'I 91 
Z P  95  
NE 9 5  





5 8 1 2 5  
cs134  











~ ~ 1 4 8 ~  
TABLE C.22. WATTS O F  DRINCIPAL F I S S I O N  PRODUCT NUCLIDES IN LHFSC CORE AND COREtAXIAL BLANKET SPEW1 FUEL 
A S  A FUNCTION OF DECAY T I M E  189515 = 1.0 HTHN) 























1 . 0 0 L E + 0 2  

























3.499Et02 2.752E+Ol I.830E-01 5.376E-08 6.32eE+03 
8.293E+01 8.193E+01 8.000E+OI 7.449F+Ol I.301E+02 
3-961E+02 3 . 9 1 3 E + O Z  3.82LE+O2 3.558Et02 7.03eE+02 
7.001E+02 7.798Et01 1.030E+OO 2.371E-06 8.976€+03 
2 . 1 2 9 E + 0 3  2.862€+02 5.472E+00 3.826E-05 2.302E+04 
3.975E+03 5.885€+02 1.190E+01 8.043E-05 2.164E+04 
6.001€+02 2.283E+01 3.614E-02 1.449E-10 2.222E+04 
3.722E+Ol 1.416E+00 2.250E-03 8.985E-12 I.377€+03 
9.132E+01 €.443E+OL 3.239E+Ol 4.117E+00 2.007E+02 
1.473E+OI 1.039E+04 51226E+03 6.641E+02 3.241E+04 
2.390€+02 l r430E+02  5.191E+01 2.484E+00 6.330E+02 
2.032€+02 1.790E+02 1.304E+OZ 6.579E+O1 3.529E+02 
1.737E+03 1.465E+03 1.046E+03 3.817E+02 3.286E+03 
2.122E+02 2.098E102 2 . 0 5 0 E t 0 2  1.912E+02 3.35eE+02 
7.127E+02 7.004E+02 6.883Et02 6.422E+02 I .131Ei03 
5.323E-01 2.322E-05 5.871E-14 0.0 1 - 4 1  3Ei04 
8.637E+04 3.68OE+00 I.605E-04 4.059E-13 0.0 
1-073E+02 2.066E+00 8.577E-04 6.1?2E-l4 7.621E103 
8.505E102 5.414E+02 2.222E+02 1.536E+OL 2.04EE+03 
9.425E+03 5.999€+03 2.462E+03 1.702E+02 2.277E+04 
I.324E+OP 1.158E+OP 8.890E+Ol 4.024EIOl 2.232E+02 
2.13OE+02 9.506E+00 2.067E-02 Z.l i7E-10 6.96SE+03 
9.622E+Ol 9.236E+Ol 8.52LE+01 6.691E+01 1.602E+02 
31703E+04 2*140E+O4 1.073E+04 2.675E+01 2-€30E+05 
1.83SE+03 
I .  29 3E + 0 2  
6. I 7  tE+02 
3.11 1E+O3 
8 . 6 8 i E + 0 3  
1.371E+O4 
4.54 OE +03 








1*07 tE+02  
7.43EE+02 





1-  571Ei02 
8.94tE+O4 
5.348E+ 02 




















3 -39 7E+ 02 
1.540E+02 
5.767E+04 
4.2061+01 2.793E-0 I 
I.270E+02 I .240E+02 
6.06tE+02 5.923E+02 
I. l94E+02 1.576E+00 
4.401E+02 8.41 6E+00 
9.051 E102 1-83  O E + O  I 
3.530E+Ol 5.61 IE-02 
2.189E+00 3.480E-03 





3.281 E+02  3.206E+02 
I. l02E+03 1.077€+03 
3.574E-05 9.038E-I 4 
2.47lE-04 6.249E-13 
3.18OE+00 I.320E-03 
8.398E+02 3 -446EW 2 
9.306E+03 3.819E+03 
1.783E+02 I.369E+02 
1 - 5 1  6E+ 01 3.33 I E-0 2 
1.478E+02 I .364E+02 
3.343E+04 1.679E+04 
8 .205~-0e  

















2 . 3 8 2 E t 0 1  
2.640E102 













2.250E- 0 1  
3.1SOE- 01 
5.750E-01 











TABLE C.23. PHOTONS FROM FISSION PRODUCTS I N  LMFBR CORE AND CORE+AXIAL BLANKET SPENT FUEL 
A S  A FUNCTION OF DECAY T I M E  (BASIS = 1.0 HTHMI 
18 GPOUP PHOTON RELEASE RATES. PHOTONS/SECOND 
BASIS=ONE TONNE I N I T I A L  HEAVY NETAL: ADV O X  L M F B R :  LhR-PU/U/U/U 
CO+AB A S S I  90.00 180.00 I - O Y R  2.OYR 5.OYR COPE ASSY 90.OD 180.00 1 - O Y R  2.OYP 5.OYR 
4.325E+I 8 
I . I70E+18 
9.103E+17 
9.181E+17 
6.8 I2E+L 7 
7.412E+17 











I . I ~ ~ E + I ~  
I .301E+ I 7  
3.190E+IC 
2 - 9  16E+I C 
P.683E+L C 
Im829E+I C 











3. 806E-0 7 
2 . ~ S O E +  I e 
9.686E+l6 6.330E+16 3.168E+16 7.168E+15 
2.288E+l6 1.503E+16 7.857E+15 2.000E+15 
2.047E+16 1.335E+16 6.785E+15 1.7758+15 
2.025E+16 1.338E+I6 6.670EILS 1.429E+15 
1.406E+16 9.369€+15 4.694E+15 1.04bE+l5 
1*588E+16 9.532€+15 4.532E115 8.691€+14 
1.276E+16 8.460E+15 4.195E115 8.365€+14 
7.412E+IS 5.032E+15 2.674Et15 6.491E114 
4.524E+16 3.028E+16 1.990E+16 9.371E+15 
41978E+16 1.24fE+16 4.387E+15 1.450€+15 
2.772E+L5 1.916E+15 1.075E+15 3-106E+14 
4.182E+L 4 2.692E+14 1 .Z88E+14 1.876E+13 
4.472E+14 2.890E+14 1.239E+14 1.028E+13 
1.281€+13 8.825E+12 4.418E+1? 5.565E+11 
1.599E+12 1.126E+12 5.663E+11 7.157E+10 
9.395E-05 9.615E-05 9.971E-05 1.062E-04 
6.096E-06 6.239E-06 6.470E-06 6.888E-06 
3.855E-07 3.9051-07 4.09lE-07 4.356E-07 


















2.024E+17 1.509E+17 9.870E+I6 0.941E+16 1.1 16E+16 
4.531E+16 3.185E+16 2.080E+16 1.058E+16 2.770E+15 
4.144E+16 3.156€+16 2.087E+16 I .O4IE+ l6  21242E+15 
2.84 l E + l 6  2. I91E+ 16 1-46 1 E+ 16 7.322E+ I 5  1-63 OE+l5 
4-411E+16 2-469E+16 1.484E+16 7.065E+15 1-3598115 
2.61:E+16 1.9891+16 1.320E+16 6.544E+15 1.303E+15 
I . 5 8 t E + l b  I . I 5 5 E + l 6  7.840E+15.4.165E+15 I.008Et15 
I .Z I€E+I7  7.103E+l6 4.764E+16 3.131E+I6 1.472El l6 
1-68 EEi17 7.705E+16 I .955E+l6 7.00 2E+15 2.321E+15 
5.97iE+15 4.367E115 3.020E+15 1.698E+15 4.943€+14 
2.281E+15 6.576E+14 4.230E+14 210238+14 2.953EII3 
9.04 € E t 1 4  6 -95 I E + I  4 4.491E+L 4 I .927E+l4 1.60 1 E + l 3  
7.77EE+13 2.005E+13 1.382E+l3 6.916E+12 8 . 7 1 3 E l l l  
3.410E+12 2.503E+12 1.764E+12 8.868E+l I 1 . 1 2 7 E t l l  
9.39CE-06 9.514E-06 9.734E-06 1.009E-05 1.0731-05 
5.94iE-07 6.016E-07 6.155E-07 6.381E-07 6.7888-07 
4.95e~+16 3.561~+16 2.342~+16 I . P Z ~ E + I ~  3 . 1 0 9 ~ + 1 5  
i . .a4e~-04 1 . 4 6 6 ~ ~ 0 4  L . ~ O O E - O ~  I . S ~ S E - O ~  1.654~-04 
1.814E+15 4.844E+Ll 3.092E+17 1.827E+17 9.470E+16 2.694E+l6 2.787E+19 7152EE+17 4.818E+17 2.854E+17 1.4811+17 4 .217EI I t  
7.503E+Ie I.643E+17 8.636E+16 3 - 9 9 3 E l l 6  21125E+16 8.003E+l5 1 .152Ei l9  2.550EiL7 1.345€+17 6.263E+16 3.347€+16 1.260Et16 
18 GROUP SPECIFIC ENERGY RELEASE RATES. MEV/WATT-SEC 
BASIS=ONE TONNE INITIAL HEAVY METAL: ADV ax LMFBP: L*P-PU/U/U/U 
ELEAN 




















G A Y  POW 
8.535€+0 8 





















































3*994E+07 2.977E+07 1.948E+07 9.750E+06 2.203ElOl 
I.631E+07 I . l71E+07 7.703E+06 4.026E+06 I.022E106 
2.23LE+07 1.571€+07 1.026€+07 5.218E+06 1 . 3 6 t E t 0 6  
3.134E+07 2-387E+07 1.579E+07 7.871E+O6 1.69CE+OB 
3.184E+07 2.450E+07 1.634E+07 8.187E+Ob 1.823EIO6 
7.261E+07 4.060E+07 2.441E+07 1+162E+07 2.234EtOC 
7.73SE+07 5-889E+07 3.906€+07 1.937E+07 3.8571+06 
7.82fE+07 5.700E+07 3.868E+07 2.0558+07 4 ~ 9 7 2 E t 0 6  
9.20 OE108 5.373ECO8 31603E+08 2.368E+08 1.1 I 4E+O8 
1.88EE+09 8.616E+O8 2.186E+08 7.830€+07 2.595E+07 
9.821E107 7.18IE+07 4.965E+07 2.7928+07 8.129EiOL 
5.251€+07 1.514€+07 9.739E+O6 4.657E+06 6.798Et05 
2.67€E+07 21057E+07 1.329E+07 5.703E+06 4.738E105 
2.8141+06 7.253€+05 4-998E+05 2.502E+05 3.152€+04 
1.57CE+05 I.L53E+05 8.122E+O4 4.083E+04 5.189E+03 
9.52tE-12 9.645E-I2 9.868E-12 l.OZ3E-11 I.088E-I1 
8.652E-13 8.762E-13 8-964E--13 9.292E-I3 9.885E-13 
8-59  SE-14 8.706E-14 8.908E- I 4  9.233E-14 5.823E-14 
i 
15 9 
Appendix C.2: Characteristics of LMFBR Radial Blanket 
and Core plus Axial Blanket plus Radial Blanket Fuel 
160 
TABLE C.24. GRAMS O F  ACTIVATION PRODUCT ELEMENTS I N  LHFBR AXIAL BLANUET AND RADIAL BLANKET SPENT FUEL 
AS A FUNCTION OF DECAY TIME (BASIS = 1.0 M T H M )  
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HG 
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00 
T O  
o e  
I .382E+00 1*382E+OC 1.382E+00 I .382E+00 
I.l12E+00 l.LI2E+OC I.112E+00 l . l lZE+OO 
I.ES0E-03 I.6SOE-O? 1.650E-03 1.650E-03 
I .lSBE+Ol 1- 158E+OI I .158E+01 1.158E+01 
I .398E+03 1.398E+02 1.398E+03 1.398E+03 
7.087E+02 7.087E+Oi 7.087E+02 7.987E+02 
1.344E+05 1.344E+OE 1.344E+05 1.314E+05 
I.O70E+01 1.070E+OI I.O70E+01 1.070E+01 
1.138E-04 1.138E-04 1.138E-04 I .138E-04 
1 .SOOE+Ol I .500E+OI l.SOOE+OL 1.500E+01 
3.093E+02 3.693E+Oi 31693E+02 3.693E+02 
1.219E+04 1.219E+04 1.219E+04 1.219E+04 
4.710E+02 4.710E+02 4.7IOE+OZ 4.710E+02 
1.638E-01 1.629E-02 1.606E-03 1-588E-03 
5.300E+00 5.300E+OO 5.300E+00 5.300E+00 
7.645E- 0 5 7.28 1 E- 0 E 7.22 OE-0 5 7.2 09E-05 
5.369E-04 5.369E-04 5.369E-04 5-369E-04 
2.000E+O 0 2.000E+ 0 C 2.000E+ 0 0  2 - 0  00E+00 
5.529E-05 2.791E-OE 1.653E-05 8.643E-06 
3.217E+02 3.217E+Oi 3.217E+02 3.217E+02 
6.581 E+OO 6.728E+O C 6.743E+00 6.745E+00 
3.644E+OE 3.644E+OE 3.644EC05 3.644E+05 
3.945E104 3.945E+04 3.945E+04 3.945Ei04 
1.376E+06 1.376E+OC 1.376E+06 1.376E+06 
3.330E+02 3.297E+Oi 31283E+02 3.274€+02 
2.896E+O5 2.896E+OE 2.896E+05 2.896E+05 
1.924E+03 1.924E+01 1.924E+03 1.924E+03 
4.040E+01 4*040E+O I 4.040E+01 4.040E+01 
4.321E-03 4.322E-OZ 4.322E-03 4-322E-03 
5.022E-06 5 -622E-0 C 5.622E-06 5.622E-06 
4.502E-17 4.504E--17 4.504E-37 4.504E-17 
2.8808-14 2.913E--15 2.913E--39 2.913E-19 
1.478E-08 I.3LOE-OE 1.261E-08 1.242E-08 
3.957E-07 3.4771-07 3.48LE-07 3-482E-07 
8.036E-02 8.106E-02 8.IOSE-02 8.103E-02 
2.137E+02 2.137E+02 2.137E+OZ 2.137E+02 
5.000E+04 5.000E+04 5.000E+04 5.000E+04 
2.628E+00 2.640E+0 C 2.640E+00 2.64 OE+OO 
6.666E+00 6.666E+OO 6-€66E+OO e-666E*OO 
8.810E-05 1.037E-04 1.069E-OA 1.377E-04 
9.155E-05 9.163E-OE 9.171E-05 9.187E-05 
9.382E-02 9.377E-02 9.374E-02 9-369E-02 
2.477E+01 2.477E+01 2.476E+Ol 2.476E+OL 
9.021E+Ol 9.021E+01 9.021E101 9.021E+OI 
2.910E-02 2.91bE-02 2.909E-02 2.887E-02 
1.574E-03 1.767E-02 1.940E-03 2.264E-03 
1.942E-97 1.953E-07 1.957E-07 1.961E-07 
2.523E-09 2.524E-05 2.524E-09 2 -524E-09 
I .  339E-22 Is475E-2 2 I A7E.E-2 2 I - 475E-22 
7.862E-10 7.860E-IC 7.86OE-I6 7.861E-16 
1 . 7 6 7 ~ + 0 0  1 . 7 6 7 ~ + o a  L . ~ ~ ~ E + o o  1 . 7 6 7 ~ + 0 0  
2.015~+00 2 . 0 1 5 ~ + 0 c  2 . 0 1 5 ~ + 0 0  2.015~+00 
1.282~+00 1.282~+00 1 . 2 8 2 ~ + 0 0  1 . 2 8 2 ~ + 0 0  
9 . 9 1 ~ . ~ - - 1 3  2 . 7 0 2 ~ - - l e  2 . 5 2 8 ~ - 1 8  2 . 2 1 0 ~ - 1 8  
1 . 8 7 9 ~ - o e  I . ~ ~ I E - O L  1 . 9 0 3 ~ - 0 8  1.926E-08 
1.223E-03 1.371E-01 1.486E-03 1.645E-03 
2.470E+00 2.470E+00 2.469Ec00 2.469E+00 
1 -879E-02 1.852E-02 1.845E-02 1.841E-02 
I .  191 E-0 2 1 -22  I E-02 1 -228E-02 I.232E -02 
2.636E- I 0 2. 668E- 1 9 2 -668E- 1 0 2.668E-10 
2.275E-I 7 2.614E-I 7 2.604E-I7 2.592E-17 
1.988E-19 3.784E-15 4.891E-19 6.012E-19 
6.344E-05 6.993E-OE 7.381E-05 7.7598-05 
1.954E+00 1.953E+OO 1.953E+00 1.953E+00 
0.575E-02 4.593E-Oi 4.597E-02 4.600E-02 
1.297E-01 I.304E-03 1.305E-03 1.306E-03 
2 -274E- 1 0  2.530E-1 C 2.51 OE-10 2.494E-10 
I.251E-11 1.817E-11 2.060E-11 2.212E-11 
1.505E- 1 S 1.670E- 1 5 1.835E- I 9 2 - I74E- 19 
1.006E-13 1.226E-12 1.14bE-13 1.899E-13 
l.OOOE+OO I.O00E+00 I.OOOE+OO I.OOOE+OO 
4.000E-01 4.000E-01 4.000E-01 4.000E-01 
1.701E-06 1.126E-OC 7.174E-07 2.837E-07 
TAL 2.272E+00 2*272E+0€ 2.272ECOB 2.272E+06 
9. e 1 4 E - o ~  S . ~ I ~ E - O S  ~ . 8 1 9 ~ - 0 9  . 8 1 9 ~ - 0 9  
1.382E+00 1.382E+OO 8.732E-01 8.732E-01 8.731E-01 
1.7€7E+00 1.767E+00 2.158E+00 2.15EE+00 2.158E+00 
L.llZE+OO 1.112E+00 1-082E100 1.082E100 1.082E+00 
1.650E-03 1.650E-03 1-4721-03 1.472E-03 1.472E-03 
1.158E+OI 1.158E+01 3.744Ei00 3.744E+00 3.744E+00 
1.398E+03 1.398E+03 4.405E+02 4.405E+OZ 4.405E+02 
7.087E+02 7.087E+02 2.056E+O2 2.05€E+02 2-OSbE+02 
1.34bE+05 1.344E+05 1.344E+OS 1.344E+05 1.344E+05 
I.O70E+OI 1.070E+OL 1.070E+01 1.07CE+01 I.O70E+OI 
1.138E-04 1.138E-04 1.566E-04 L-SbEE-04 1.566E-04 
I .500E+OI 1.500Et01 I.500E+OI L.SOCE+OI l.SOOE+OL 
2.0 15E+0 0 2 . 0  I 5 E + 0 0  2 - 0  13E+00 2.01 1E+O 0 2 - 0 1  3E+ 00 
3.693E+02 3.693E+O2 I -095E+02 1.095E+02 1 *099E+02 
1.219Et04 1.219E+04 3 - 2 3 1 E M 3  3.231Et03 3.231EC03 
4.710E+O2 4.710E+02 1.50ZEIO2 1 .50PEt02 1.502E+02 
I . S ~ J E - O ~  1.583~-03 1 . B O S E - O ~  1 . 7 8 0 ~ - 0 3  1 . 7 4 7 ~ - 0 3  
S . ~ O O E + O O  S . ~ O O E + O O  S . ~ O O E + O O  S . ~ O ~ E + O O  ~ . ~ O O E + O O  
7.2 l lE-05  7.218E-05 1.163E-04 1.114E-04 1.105E-04 
5.370E-04 5.370E-04 7.180E-04 7.18CE-04 7-IBOE-04 
2.000E+00 2.000Ei00 1.999E+00 1.99SE+00 1-999E+00 
6.764E-06 6.7358-06 4.312E-05 2.33LE-05 1.SlbE-05 
6.745E+00 6.745Et00 5.88CE+00 6*00eE+00 6.021E+00 
3.644E+05 3.644E+05 9 .630E+04 9.630E+04 9.630E+04 
3 . 2 1 7 ~ + 0 2  3 . 2 1 7 ~ + 0 2  8.582~+01 ~ . s ~ ~ E + o I  8.582E+01 
3 . 9 4 5 ~ + 0 4  3 . 9 4 5 ~ + 0 4  I . O ~ O E + O ~  I . o ~ ~ E + o ~  I . O ~ O E + O ~  
1.37tEt0.5 1.376E+06 3.637E+05 3.637E+05 3.637E+05 
3.272E+O2 3.268E+02 9.296E+O1 9. IO LE+OI 9-O19E+01 
2.896E+05 2.896E+05 7-652E+04 7.652E+04 7-652E+04 
1.924E+03 1.924E+03 5.092E+02 5.092Et02 5.092E+02 
4.322E-03 4.322E-03 6.631E-03 6.632E-03 6.632E-03 
5.622E-06 5.622E-06 1 ~ 3 2 5 E - 0 5  1.32CE-05 1.325E-05 
4.504E-I 7 4.504E- 17 3.522E-16 3.522E- I 6  3.523E- I 6  
2-913E--19 2.913E-19 318918-18 3.937E--18 3.937E-I8 
3.482E-07 3.482E-07 2.873E-07 2.533E-07 2.537E-07 
8.103E-02 8.103E-02 5.759E-02 5 . 8 l l E - 0 2  5.809E-02 
2.137E+02 2. L37E+02 5.647E+OL 5.647E+Ol 5.647E+01 
5.000E+O4 5.000E+04 1.320E+04 I .329EIO4 1.320E+O4 
€.666E+00 6.666E+00 5.843E+00 5.843E+00 5.843E+00 
9.217E-05 9.308E-05 1 -391E-04 1.392E-04 I.393E-04 
9.364E-02 9.361E-02 9.043E-02 9.036E-02 9.031E-02 
2.476E+O1 2.476E+Ol 2.464E+01 2.4648+01 2.464E+OI 
1-282E+00 1.282E+00 1.015E100 1.01 EE+OO I .O15E+00 
9 . 0 2 1 ~ + 0 1  9.021E+01 2.759E+01 2.75SE+Ql 2.759E+01 
2.839E-02 2.741 E-02 2.82JE-02 2.827E-02 2- 81 9E-02 
2.794E-03 3.778E-03 2.072E-03 2.265E-03 2.429E-03 
1.962E-07 1.963E-07 5.134E-07 5.16lE-07 5.174E-07 
2.524E-09 2.524E-09 1.129E-08 1.129E-08 1 -129E-08 
1.475E-22 1.475E-22 7.672E-21 8.34 IE-21 8.34lE-21 
7.86LE-16 7.861E--16 1.362E-15 1.36lE-15 1.361E-15 
1 -696E-18 7.679E-19 2 .167E- I  2 6.26 ?E- 18 5 - 857E-18 
1-7896-03 1.847E-03 1.7831-03 1.952E-03 2.082E-03 
2.469E+00 2.469E+00 2.450E+00 2.45CE+00 2.450E+00 
1.840E-02 1.840E-02 3.134E-02 3.06eE-02 3.047E-02 
1.233E-02 1.233E-02 1-9651-02 2.03CE-02 2 .057E-02  
9.819E-09 9-8191-09 1.214E-07 1.21 4E-07 1.2IbE-07 
2.668E-10 2.609E- 10 5.879E-09 5 . 9 5 P E - 0 9  5 -952E-09 
2.587E-17 2.586E-17 2 -400E-15 2.74 5E- 15 2 -729E- 15 
6.579E-19 6.680E-19 3.012E-17 5.81 1E-17 7.537E-17 
7.936E-05 7.96lE-05 9-480E-05 1.040E-04 1 -09bE-04 
1*953E+00 1.953E+00 I .930Ei00 1.93CEi00 I.930E+00 
4.601E-02 4.601E-02 6-773E-02 6.80 IE-02 6 . 8 0 8 E - 0 2  
1 -306E-03 1.306E-03 2.977E-03 2.994E-03 2.996E-03 
2.491E-10 2.491E-10 1 -849E-09 2.06EE-09 2.039E-09 
2.243E-11 2.244E-11 I -482E-IO 2.172E-IO 2.469E-10 
2.842E-19 4.849E-19 3.19CE-19 3.361E-19 3.526E-19 
2.793E-13 5.474E--33 1.988E-13 2.326E-13 2.664E-13 
I . O O O E + O O  1.000E+00 1.000E+00 1.00CE+00 1.000E+00 
4.55bE-08 1.880E-LO 2.531E-06 1.675E-06 1-070E-06 
2.272E+06 2-272E+Ob 6.996E+05 6.99CE+05 6.996E+05 
~ . O ~ O E + O I  4 . 0 4 0 ~ + 0 1  4 . 0 3 8 ~ + 0 1  4 . 0 3 e ~ 1 o i  4 . 0 3 8 ~ + 0 1  
1 . 2 3 9 ~ - 0 8  1 . 2 3 7 ~ - 0 8  1 . 4 2 ~ - 0 8  L . Z S C E - ~ ~  1 .210~- -08  
Z . ~ ~ O E + O O  2 . 6 4 0 ~ + 0 0  2 . 3 6 8 ~ + 0 0  2 . 3 8 0 ~ + 0 0  E . ~ ~ O E + O O  
1 . 0 7 7 ~ - 0 4  1 . 0 7 7 ~ - 0 4  1 . 5 9 8 ~ - 0 4  L . ~ B S E - O ~  1 . 9 4 8 ~ - 0 4  
1 . 9 7 0 ~ - 0 8  2.090~-08 2 . 6 3 2 ~ - 0 8  2.6548-08 2 . 6 7 5 ~ - 0 8  
4 . 0 0 0 ~ - 0 1  4 . 0 0 0 ~ - 0 1  ~ . O O O E - O I  4 . 0 0 0 ~ - 0 1  4 . 0 0 0 ~ - 0 1  
a.731~-01 8 . 7 3 0 ~ - 0 1  
1.082~+00 i.oazE+oo 






1.070E+Ol I .070E+O 1 
1.566E-04 1,566E-04 
I.500E+OI 1.500E+01 



















1-325E-05 I .325E-05 
3.523E- I 6  3.523E- I 6  
1.1 92E-08 I .1901-08 
2.538E-07 2.538E-07 
5.647E+Ol 5.647E+01 
I.320E+04 I .320E+04 





2.464E+OI 2.464E+O I 
I.O15E+00 1 - 0 1  5E+00 
2.759E+OL 2.759E+01 
2.797E-02 2.750E-02 
2-740E-03 3.248E-0 3 
5. I83E-07 5. I87E-07 
1.129E-08 1.129E-08 
8-341E-21 8 .34 lE-21 
I -3blE- 15 1.36ZE-15 
5.1 1 BE--18 3.93OE--18 
2.260E-03 2.4141-03 
2.449E+00 2.449E+00 
3- 0 WE-02 3.032E-0 2 
2.070E-02 2.073E-0 2 
1.214E-07 I .214E-07 
5.952E-09 5.952E-09 
2.711E--15 2.702E-15 
9.287E-17 1.0 I BE-1 6 
1.1491-04 1.1 75E-04 
1.930E+00 1.930E100 
6.813E-02 6.814E-02 
2.0201-09 2.01 6 E - O S  
2.654E-10 2-6931-10 






9 . 6 3 0 ~ + 0 4  9 . 6 3 o ~ + o a  
3 . 9 3 7 ~ - 1 8  3 . 9 3 7 ~ - 1 8  
s . e 0 9 ~ - 0 2  s . 8 0 8 ~ - 0 2  
2 . 7 1 6 ~ - 0 8  2 . 7 9 4 ~ - 0 8  
8 . 9 9 8 ~ - 0 3  2 . 9 9 8 ~ - 0 3  



















1 -999El00  
a . 3 8 8 ~ - 0 6  





























1 . 1 2 9 ~ - o e  
a . 3 4 1 ~ - 2 1  






























Y N  55 
FE 54 
FE 56 
FE 5 7  
FE 58 
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110 92 
no 9 4  
no 95 
I40 96 
Y O  97 
H O  98 
Y O 1 0 0  
SUYTOT 
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TAILE C.25. GRAMS O F  PRINCIPIL ACTIVATION DROOUCT NUCLIDES I N  LHFBR AXIAL BLANKET ANC RADIAL BLANKET SPENT FUEL 
AS A FUNCTION OF DECAY TIME (BASIS = 1.0 H T n H l  






















2 . 2 6 5 € * 0 6  
2. e 7 1 ~ + 0 2  
~ . ~ B z E + o ~  
90.00 
1.341E+OE 





















e .933~+0  a 
B.~BZE+O 2 
3.036E+04 3.036E+04 3.036E+OQ 1.036E+04 8.093E+03 
4.185E+03 4.185Ei03 4.186E+03 4.186E+03 I - 1 l 5 E t 0 3  
1.951 E+05 1.95 lE+05 1-95 l E I O 5  1-95 1 E+05 5 155E+04 
3.401E+03 3.401E+03 3*401E+03 3.401E+03 9.006E+02 
1-0978+04 1.097E+04 1.097E+04 1.097E104 2.899E+03 
2.871E+03 2.871E+03 2.871E103 2.871E+03 7.58BE+02 
7.093E+03 7.093E+03 7.093E+03 710931+03 1-875E+O3 
4.551E+03 4.551E103 4.551E+03 4.551Ei03 I.201Et03 
7.834E+03 7.8346+03 ?.834E+03 7.834E+03 2.050E+03 
4-836€+03 4.836E+03 4.836€+03 4.8.36E+03 I .272E+03 
1.2308+04 1.230E+04 1.230Ei04 1.230E+04 3.252E+03 
4.994E+03 4.994Et03 4.994E+03 4.994E+03 1.317Ei03 
2.265E+06 2.265E+O6 2.265E+06 2.265E+06 6+971E+05 
7.71 9 ~ + o a  7 . 7 1 9 ~ + 0 4  7 .719~+04  7 .719~+04  2 . 0 4 0 ~ ~ 0 0  
B . ~ B ~ E + o ~  a.382~+03 8.3821+03 B . ~ B Z E + O ~  2 .239~+03  
8.091E+03 
I .  12 IE+03 
5.1 S EE+04 
9+006E+02 
2- 89SE+03 
1 - 0 7  EE+03 
1.20 1E+03 
2 - 0 5  OE+03 





2 .040~  +04 























3 . 2 5 2 € + 0 3  
1.317E+03 
6.97 I E +05 
1.OYP 2 . O I R  
1.341E+05 1.341E+05 




1.368€+03 2.36BE+O 3 
1.040E104 I.040€+04 
2.040E+04 2 - 0 4  OE+04 
3.34lE+05 3.34 1 E+05 
8.093E+03 8.093E+03 
I . l23E+03 1. I23E+O3 
5.155E+04 5.155E+04 
2.040Et04 2*040E+04 






2.234E+03 2.234E+O 3 











I .O40E+04  
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TI\BLE C.26. CURIES OF ACTIVATION PROOUCT ELEMENTS IN L M F B R  AXIAL BLANKET AN0 RADIAL ELANKET SPENT FUEL 
A5 A FUNCTIClN OF DECAY TIME (BASIS = 1.0 M T H M )  
AXIAL BKT 90.00 18O.OD I - O Y R  2.OYP 5 . O Y R  R A D  BKT 9C.00 180.00 1.OYR 2.OYP 5.OYR 
1.92lE+01 1.377E+O 1 
8.709E-02 0 . 0  
5.238E-02 0 . 0  
1.237E-04 2. I38E-0 C 
2.688E-01 0 .0  
3.570E+0 I 8.533E-0 1 
3.445E+02 0.0 
1.722El00 0 .0  
9.539E-01 0.0 
l.ZLZE+OC 0 . 0  
4.653E+0 I 1.256E-04 
1.190E+O I 0 . 0  








4.521 E+OC 7.608E-0 1 








2.964 E t 0  1 1 - 1 O6E+ 0 I 
3.C8Z.E-02 0 . 0  
7.852E-06 3.665E-0 E 
5.229E-15 0 . 0  
6.999E-05 2.004E-05 
2.895E-02 4.400E-OC 
2 -441 E t 0  0 7.035E-0 1 
1.786E+02 1.245E+01 
6.527E+04 1.1 IOE-01 
1 .522~+04 4 .078~-02 
6.378Es00 I . ~ O ~ E + O C  
I .  9 10 E-0 2 2.3 14E- 1 0 
3.631 E-0 3 1.143E-1 I 







7.087E- 14 5.397E- 1 7 
4.145E-OC 2.636E-1 I 
3.233E-0 7 2.157E-05 
3.217E-02 2.912E-02 
4.848E+01 1.811E+00 
I .883E+Ol I.392E+OC 
Ie l06E-04 4.452E-lC 
2.163E-06 I.804E- 1 1  
2.546E-OS 3.848E-1 C 
2.796E--15 1.722E-1 E 
7.IIPE-03 3.997E-01 
5.591 E+O I 8.622E-0 I 
5.772E+00 1.766E-02 
2.483E-06 2.488E-0 E 
9.593E-08 4.1 2 8 E - 0  € 
3.203E-I1 8.837E-14 
3.009E-05 3.009E- 05 
3 -567E-05 2.249E- L O  
7.8 91 E-0 3 5.484E-0 E 
7.644E-03 5.060E-01 
7.872E+05 9.754E+04 
1.197E+03 2 . 6 8 3 ~ + 0 0  
I .35BE+01 1.32OE+01 1.248E+01 I-O55E+01 
0.0 0.0 0.0 0 . 0  
0.0 0.0 0.0 0.0 
2.138E-06 2.138E-06 2.138E-06 2.138E-06 
0.0 0.0 0.0 0.0 
0.0 0.0 0 . 0  0 . 0  
0.0 0.0 0.0 0 . 0  
0 .0  0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
1.176E-04 1.028E-04 7.874E-05 3.541E-05 
0.0 0.0 0.0 0 .0  
0.0 0.0 0 .O 0.0 
2.496E-09 2.495E-09 2.492E-09 2.484E-09 
1.833E-03 2-3Z4E-07 2.492E-09 2.484E-09 
9.7lOE-01 2.257E-01 I .27lE-02 2.269E-06 
3.749E-04 3.749E-04 3.749E-04 3.749E-04 
1.259E-02 3.796E-04 5.925E-05 5.856E-05 
3.747E-09 3.747E-09 3.747E-09 31747E-09 
1.SSOE-02 7.052E-03 1.496E-03 2.040E-05 
3.61 4E- 0 I 7.807E -02 3.805E-0 3 4.4051-07 
0.0 0.0 0.0 0.0 
6.773E-14 6.773E-14 6.773E-14 6.773E-14 
I.679E+02 1.63LE+00 1.755E-04 2.187E--16 
1.182E+04 7.840E+03 3.487E+03 3.069E+02 
5.927E+03 5.149E+03 3.942E+03 1.772E+03 
3.177E+04 €. I 9  I E+03 1.2 16E+O 3 7.259E+02 
1.266E+02 1.261E+02 1.252Ei02 l r224E+02 
8.325E-27 1.892E-48 0.0 0.0 
8.565E+00 5.059E+00 $.701E+00 7.954E-02 
0.0 0.0 0.0 0.0 
1.857E-10 3.491E-15 1.679E-24 0 .0  
0.0 0.0 0.0 0.0 
5.860E-06 5.051E-07 4.998E-08 4.371E-08 
115471-06 2.150E-07 4.916E-08 4.172E-08 
2.654E-01 1.567E-02 6.884E-04 615438-06 
2.567E+00 3.299E-01 2.062E-01 2.046E-01 
1.IIOE-01 1.IIOE-01 1.109E-01 1.109E-01 
4.478E-02 0.478E-02 0.478E-02 4.478E-02 
2.663E-01 1.013E-02 1.570E-05 8.868E-12 
1.953E-LO 1.378E-LO €.929E-ll 8.805E-I2 
1.143E-11 1.143E-11 1.143E-11 1.143E-II 
6.210E-01 3.722E-01 1.362E-01 8.1471-03 
4.979E+00 3.559E+00 2.052E+00 3.993E-01 
7.61 2E- 0 I 5.69 1E-02 3.424E-04 8 .  207E-1 I 
6.931E+00 3.715El00 1.188E+00 5.060E-02 
2.814E+00 2.473E+00 1.925E+00 9.084E-01 
6.730E-01 6.021E-01 41696E-01 2.216E-01 
5.847E-17 5.847E-17 5.847E-17 5.847E-I7 
1.1 18E-12 3.287E-14 3.141E-17 2.743E-26 
8.732E-19 7.926E-24 9.076E-34 0.0 
2.373E-15 2-051E-15 1.573E-15 7.Li lE-16 
2.153E-09 2.145E-09 2.128E-09 2.080E-09 
2.896E-02 2.723E-02 2.497E-02 1.928E-02 
1.400E+00 8.235E-01 2.893E-01 1.254E-02 
5-867E-01 9.034E-02 2.995E-03 8.2LOE-08 
4.681E-24 1.772E-40 0 . 0  0.0 
I.804E-11 1 -803E-11 I .802E-11 1.799E-I 1 
I -564E-18 1-827E-24 3.671E-36 0.0 
1-061E-15 3.922E-16 5.601E-17 6.617E-19 
2-323E-03 7-607E-04 8.416E-05 1.152E-07 
3.851 E- 01 7.559E-02 3.726E-03 3.OZOE-06 
7.188E-03 1-l3OE-03 2.943E-05 2.230E-09 
4.337E-10 1.041E-13 4.700E-18 3.315E-18 
1.777E-08 3-136E-09 1.027E-10 I.516E-13 
8.832E-14 8.826E-14 8.814E-14 8.777E-14 
3.0091-09 3.005E-09 3.009E-09 3.009E-09 
2.249E-10 2.249E-10 2.249E-10 2.249E-10 
2-385E-08 2.385E-08 2.385E-08 2.385E-08 
3.224E-03 1.275E-03 2.048E-04 8.450E-07 
4.9862+04 1.934E+04 8.792E+03 2.940E+03 
8.533~-01 8 .532~-01 B . ~ ~ I E - O I  e.528~-01 
2.776E+01 
1.118E-01 
7 - 21 2E-02 
1.142E-04 
2.177E-01 

















4 -  2 1  7E+04 
1 -284E+04 
2-330E+05 
5 - 3 2  l E t 0 3  
1.070E105 












































2.052E+Ol 2.024E+01 I.967E+01 I*86OE+OI 1.572E+01 
0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 
2.45EE-06 2.455E-06 2.455E-06 2.455E-06 2.455E-06 
0.0 0.0 0.0 0.0 0.0 
7.78iE-01 7.782E-01 7.782E-01 7.7811-01 7.778E-01 
0.0 0.0 0.0 0.0 0.0 
0.0 0 . 0  0.0 0 .0  0.0 
0 . 0  0.0 0 . 0  0 . 0  0.0 
0 . 0  0 . 0  0.0 0.0 0.0 
1.05CE-04 9.832E-05 8.590E-05 6.581E-05 2.959E-05 
0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 
2.507E-09 2.506E-09 2.505E-09 2.502E-09 2.494E-09 
1.58CE-01 2.022E-03 2.572E-07 2.502E-09 2.494E-05 
2.79CE100 1.373E+00 3.191E-01 1.797E-02 1.208E-06 
5.752E-04 5.752E-04 5.752E-04 5.752E-04 5.752E-04 
I.OICE-01 I.718E-02 5.155E-04 7-8371-05 7.745E-05 
5.007E-09 5.007E-09 5-0071-09 5.007E-09 5.007E-09 
2.705E-02 I -847E-02 8.407E-03 1 -786E-03 2.64BE-05 
5.571E-01 2.646E-01 5.716E-02 2.786E-03 I.226E-07 
0.0 0.0 0.0 0.0 0.0 
4.88CE-14 4.886E-14 4.886E-14 4.886E-14 4.886E-14 
1.32SE+03 1.398E+02 1.359E+00 I.462E-04 1.822E-16 
9.57 i E i 0 3  7.840E+ 03 5.198E+03 2.31 2E+0 3 2 -03  S E I 0 2  
4.655E+03 4.282E+O3 3.71 6E+03 2.845E+03 1.279E103 
4.421E+04 1.875E+04 3.643E+03 7.064E+02 4.209E102 
I.O35E+O2 1.038E+02 1.034E+02 1.026€+02 1-003E102 
5.16IE-I6 I.099E-26 2.497E-48 0.0 0.0 
1.582E+01 1.225E+01 7.233El00 2.56LE+00 I - I 3 7 E - 0 1  
0.0 0.0 0.0 0.0 0.0 
1 - 35CE- 07 6.858E- IO 1.289E--14 6.20 OE-2 4 0.0 
0.0 0.0 0.0 0.0 0.0 
4-355E-06 I -531E-06 2.123E-07 4.823E-08 4.2871-08 
5.lS*E-O1 1 -941E-01 2.613E-02 5.044E-04 1.838E-06 
I .257E+Ol 2.438E+00 2.2541-01 l r 1 9 5 E - 0 1  I .183E-01 
9.1611-02 9.162E-02 9.161E-02 99159E-02 9.154E-02 
4.036E-02 4.036E-02 4.036E-02 4.036E-02 4.036E-02 
2.425E+00 4.962E-01 1.888E-02 3.092E-05 5.1 I2E-11 
1.34CE-09 1.13lE-09 7.982E-10 4.013E-IO S-LOOE-11 
1.377E-11 I.377E-11 I.376E-11 1.376E-11 I.376E--LL 
I.l02E+OO 8.590E-01 5.149E-01 1.886E-01 1.148E-02 
8.831El00 6.505€+00 4.597E+00 2.649E+00 5.154E-01 
4.03CE+00 L.l45E+00 8.560E-02 5.151E-04 1.I81E-10 
8.767E+00 6.258E+00 3.364E100 I.O81E+00 4.622E-02 
2.893E+00 2.70LE+00 2.370E+00 1.845E+00 8-707E-01 
6.63CE-01 6.456E-01 5.776E-01 4.5021-01 2.124E-01 
3-74  CE- 16 3 -643E- 16 3.643E- 16 3 -643E-16 3.643E-16 
4.304E-11 7.45lE-12 2.191E-13 2.094E-16 1.829E-25 
1 .29CE-165.99LE-ZO-5.438E-2~6.227E-35 0.0 
6.26SE-15 5.532E-15 4.7516-15 3.645E-15 I.650E-15 
7.194E-09 7.18OE-09 7.152E-09 7.097E-09 6.935E-09 
8.521E-02 8.292E-02 7.914E-02 7.222E-02 9.506E-02 
2-11 4EtOO 1.634E+00 9.6l lE-01 3.376E-01 1.464E-02 
4.151E+00 I .750E+00 2.964E-01 8.936E-03 2.450E-07 
818218-15 9.283E-23 3.514E-39 0.0 0.0 
3.474E-LO 3.473s-10 3.472E-10 3.470E-I 0 1.464E-LO 
3-9328-14 5.296E-17 6.186E-23 I.243E-34 0.0 
2.685E--13 1.655E-13 6.129E-14 8.876E-15 I.580E-I6 
9-2908-03 5.400E-03 1.768E-03 1.956E-04 2.69EE-07 
1.355E+00 6-058E-01 1.182E-01 5.727E-03 4-4978-06 
4.IO€E-O2 1.672E-02 2.628E-03 6-844E-05 3.743s-09 
2.27€E-07 3-WPE-09 9-524E--13 I.339E-16 9.466E-17 
5-0378-07 2.169E-07 3.826E-08 1.253E-09 1.826E-12 
1.612E-12 1.611E-12 I.610E-12 1.6OBE-12 1.601E-12 
4.62CE-09 4.620E-09 4.620E-09 4.620E-09 4.620E-09 
3.454E-LO 3.454E-10 3.454E-10 3.454E-10 3.454E-10 
8.097E-08 3.249E-OB 3.249E-08 31249E-08 3.249E-08 
7.544E-03 4.807E-03 I.90lE-03 3.053E-04 1.260E-06 
5-99CE+04 3.117E+04 1.270E+04 5.995E+03 Zr022EIO3 





NN 54  
FE 55 
FE 59  
c o  58  
C O  60 
N I  6 3  
SUMTOT 
TOTAL 
TAWLE C.27. CURIES O F  PRINCIPAL ACTIVATION PRODUCT NUCLIDES I N  LHFBR A X I A L  BLANKET AN0 RADIAL BL4NUET SPENT FUEL 
AS A FUNCTION OF DECAY TIME (01515 = 1.0 NTHM) 

















1.631E+00 1.755E-04 2.187E--16 I.262E+04 1.325E+03 I.39BE+02 
7.840E103 3.487E+03 31069E+02 1.169EW4 9.172E+03 7.840E103 
5.147E+03 3.942E+03 I .772E+03 4.849E+03 4.54 E + O 3  4.252E+03 
2.009Et00 7.251E-03 3.391E-10 4.717E102 I.L7<E+OZ 2.948ECOl 
4.962E103 &.387E+02 3.011E-03 I .048E+05 4.342E+04 1.799E+04 
1.228E+03 1.077E+03 7.259E+02 8.124E+02 7.865E+02 7.614E+02 
1.245E+02 1.235E+02 1.20BE+O2 1.031Ei02 1.02SE102 1-027E+02 










2 - 3  I 2E+03 
2.845€+03 
6.136E-03 
8 . 1 9 3 E + O  1 
6*245E+O 2 
1.01 6E+02 

























C L  
AP 
U 
C A  
SC 
T I  
V 
C R  
YN 
=E 
c o  
N l  
cu 
ZN 
G h  
GE 
A S  
5 R  
Y 
z e  
N 8  
N O  
T C  
RU 
R H  
DO 
4 G  
CD 
I N  




X E  





T B  
V I  
WD 
E R  
T U  
T A  
I 
( I S  





D e  




T 4 I L E  C.28. WATTS OF ACTIVATION PRODUCT ELEMENTS 1N LMFBP A X I A L  BLANKET AND RADlAL BLANUET SPENT FUEL 












I . 1 4 5 E t 0 0  
Ie I24E-0 I 
7.006E+00 






























I .  6 39E +O C 
1.784E+0 I 




8 -986E- 13 













2 - 631 E-05 







9 0 . O D  180.00 I - O Y R  2 . O Y D  5.OYR RAD BKT 90.OD I 8 O . O D  I . O Y R  2 . O Y R  
4.636E-04 4.573E-04 4.444E-04 4.202E-04 3.551E-04 7.006E-04 6.909E-04 6.814E-04 6.623E-04 6.262E-04 
0.0 0.0 0.0 0.0 0.0 I -039E-03 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 2.685E-03 0.0 0.0 0.0 0.0 
2.566E-OS 2.566E-09 2.566E-09 2.56bE-09 2.5bbE-09 7.626E-06 2.94CE-09 2.946E-09 2.946E-09 2.946E-09 
0.0 0.0 0.0 0.0 0.0 1.725E-02 0.0 0.0 0.0 0.0 
2.S02E-04 2.502E-04 2.502E-04 2.502E-04 2.501E-04 8.085E-01 2.282E-04 2.282E-04 2.282E-04 2.282E-04 
0.0 0.0 0.0 0.0 0.0 I .955E+01 0.0 0.0 0.0 0.0 
0.0 0 .0  0.0 0.0 0.0 7-010E-02 0.0 0.0 0.0 0.0 
0.0 0 .O 0.0 0.0 0.0 5-b3eE-02 0 . 0  0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 1-992E-02 0.0 0.0 0.0 0.0 
1.777E-Ot 1.665E-06 1.454E-06 1.114E-06 5.OlOE-07 1.42SE+00 1.48tE-06 1-391E-06 I.21SE-06 9.3118-07 
0.0 0.0 0.0 0.0 0.0 9.787E-02 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 5.262€+00 0.0 0.0 0.0 0.0 
3.108E-12 3.107E-12 3.105E-12 3.102E-12 3.092E-12 5.059E-01 3.12CE-I2 3.119E-12 3.118E-12 3.114E-12 
1.457E-02 1.858E-05 2.365E-09 2.52bE-11 2.518E-11 1.286E-01 1.60eE-03 2.049E-05 2.607E-09 2.53bE-11 
1.958E-OZ 9.635E-04 2.240E-04 1.26lE-05 2.251E-09 6.082E-03 2.7beE-03 1.362E-03 3.167E-04 1.783E-05 
5.483E-07 5.483E-07 5.483E-07 5.483E-07 5.483E-07 1 .I86E-02 8.41 2E-07 8-412E-07 8.412E-07 8.412E-07 
I.155E-O€ 3.594E-07 2.023E-07 1.977E-07 1.961E-07 8 - 7 l l E - 0 6  I.567E-06 4.822E-07 2.677E-07 2.614E-07 
1.514E-l l  I .514E-11 I .514E-11 I.514E-11 1.514E-11 1-344E-04 2.021E-11 2.023E-11 2.023E-11 2.023E-11 
1.041E-05 7.105E-06 3.240E-06 6.978E-07 2.242E-08 1.049E-04 1.242E-05 8.474E-06 3.867E-06 8.3731-07 
9.570E-02 4.54bE-03 9.820E-04 4.786E-05 5.541E-09 2-326E-02 7.007E-03 3 - 3 2 8 E - 0 3  7.190E-04 3.504E-05 
0.0 0.0 0.0 0.0 0.0 I -095E-02 0.0 0.0 0.0 0.0 
7.468E-I€ 7.468E-16 7.468E-16 7.468E--16 7.468E--16 6.284E+OZ 5.387E--16 5.387E-16 5.387E-16 5.387E-I6 
3.414E-0 I 3.593E-02 3.490E-04 3.75bE-05 4.680E-20 4*144E+00 2.841E-01 2.992E- 02 2-908E-04 3.129E-08 
7.188E+OL 5.888E+OI 3.904E+01 1.736E+01 1.528E+00 3.36€E+03 4.76€E+01 3.904E+Ol 2.588E+01 1.151E+01 
9.953E+OC 8.428E+00 7.097€+00 5.422€+00 2.427E+00 1.107E+OI 7-344E+00 6.122E+00 5.124E+00 3.913E+00 
4.611E+Oi 2.026E102 4.865E+Ol 1.744E+01 1.1 19E+01 6.40eE+02 2.721E+02 1.194E102 2 . 8 5 3 E i O I  I.O12E+01 
6.027E-Oi 6.018E-02 5.999E-02 5.962E-02 5.852E-02 I.845E+00 4.74CE-02 4.732E-02 4-7178-02 4.686E-02 
1.291E-lE 1.419E-29 3.038E-51 0.0 0.0 1.792E+OO 1-701E- lB 1 .87s -29  4.OIOE-51 0.0 
3.876E-02 3.00lE-02 1.773E-02 6.277E-02 21787E-04 1.185E-01 5-542E-02 4.291E-02 2.534E-02 8.974E-03 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5.105E-I 1 2.587E-13 4.863E--18 2.339E-27 0.0 3.983E-08 1-88EE-IO 9.553E-I3 1.796E-17 8.637E-27 
0.0 0.0 0.0 0.0 0.0 6.360E-16 0.0 0.0 0.0 0.0 
6.91bE-OE 2.015E-OB 1.636E-09 6.499E-11 5.073E-11 2.402E-07 6 - 7 1  EE-OB 1.957E-08 1.589E-09 6.363E-11 
1 . 5 9 0 E - O E  5.650E-09 8.658E-IO 2.682E-10 2-4 i3E-10 1.157E-04 1.57LE-OB 5.590E--09 8.54bE-10 2.63OE--10 
3.563E-05 1.344E-03 1.806E-04 3.455E-06 71827E-10 9.998E-03 2.€l 1E-03 9.84bE-04 1.323E-04 2.531E-06 
6.247E-Oi 1.342E-02 2.685E-03 2.092E-03 2.085E-03 I .324E+00 6.212E-02 1-2338-02 1.718E-03 1 - 8 1  IE-03 
1 . 0 4 0 E - 0 5  1.037E-05 1.037E-05 1.037E-05 1.036E-05 3 * 0 1 5 E + O Z  8.58CE-06 8.565E-06 8.564E-06 8.562E-06 
2.246E-OE 2.246E-05 2.246E-05 2.246E-05 2.246E-05 6*727E+Ol 2.024E-05 2.024E-05 2.024E-05 2.024E-05 
4.360E-03 8.908E-04 3.390E-05 5.25lE-08 7-340E-16 3.977E-02 8.12EE-03 1.660E-03 6.317E-05 1 -035E-07 
2.219E-12 1.873E-12 1.322E-12 6.6458-13 8.4451-14 2.786E-04 I -285E-11 1-OBSE-11 7.6561-12 3.849E-12 
6 -778E-1 t 6.778E-16 6.778E- 16 6.778E-16 6.778E- 16 2.740E-05 8.155E-I 6 8.159E- 16 B.159E-16 8. I59E-16 
1.319E-02 1.028E-02 6.155E-03 2.245E-03 1.225E-04 I .203E--Ol 1.824E-02 1.422E-02 8.514E-03 311071-03 
8.063E-01 4.124E-03 2.319E-03 1.307E-03 2.542E-04 2.551E+00 1.161E-02 5.620E-03 3 .O lOE-03  1.606E-03 
7.958E-02 2.257E-03 1.688E-04 I.01bE-06 2.319E-I3 2.186E+OI 1.1971-02 3.395E-03 2.539E-04 1.528E-06 
1.060E-02 6.905E-03 3.155E-03 7.901E-04 2.749E-05 1.533E-01 9-33OE-03 6.0321-03 2.779E-03 7.07lE-04 
9 . 6 4 3 E - 0 2  e.877E-03 7.740E-03 6.017E-03 2.840E-03 3.499E-02 9.382E-03 8.554E-03 7.424E-03 5.767E-03 
5.832E-04 5.665E-04 5 .064E-04 3.948E-04 1.863E-04 5.436E-04 5.604E-04 5.445E-04 4.861E-04 3.785E-04 
2.884E-ZC 2.705E-20 2.705E-20 2.705E-20 2.705E-20 4.29€E-07 2.03EE-19 1.685E-19 1.685E-19 1.685E-19 
1.177E-I4 2.061E-I5 6.059E-17 5.791E-20 5.057E-29 6.255E-12 7.85SE-14 1.374E-14 4-0391-16 3.861E-19 
1.302E-15 2.107E-21 1.912E-26 2.190E-36 0.0 6.52eE-I 6 3.12 7E-19- I ~445E-22-  1-31 2E-27-1.502E-37 
2.588E-le 1.213E-18 7.535E-19 5.618E-19 2.554E-19 7-733E-08 8.022E-18 3.256E-18 1.759E-18 I .310E-18 
2.530E-12 2.525E-13 2.515E-13 2.49bE-13 2.429E-13 7.120E-09 8.434E-13 8.419E-I3 8.386E-13 8.321E-13 
2.338E-04 2.288E-04 2.196E-04 2-025E-04 1.587E-04 8.847E-04 6.265E-04 6.104E-04 5.85bE-04 5.397E-04 
1.561E-02 1.206E-03 7.097E-04 2.493E-04 I .081E-05 3.594E-01 1.822E-03 1 ~ 4 0 8 E - 0 3  8.283E-04 2.910E-04 
I . 1 3 3 E - 0 2  4.778E-03 8.091E-04 2.439E-05 6.687E-10 1-284E-01 3.37SE-02 1.426E-02 2-4148-03 7.27BE-05 
5.199E-I5 5.467E-27 2.070E-43 0.0 0.0 4-400E-06 1.031E-I7 1.084E-25 0.1041-42 0.0 
1.999E-11 1.998E-13 1.998E-13 1-997E-13 1.993E-13 2.076E-07 3.845E-12 3.848E-12 3.847E-I2 3.845E-12 
7.755E-15 3.152E-21 3.682E-27 7.398E-39 0.0 I -091E-IO 7.924E--17 1.067E-19 I.247E-25 2.505E-37 
3.412E-le 2-IOOE-18 7-740E-19 1.081E-19 2.882E-22 8.635E-16 5.314E-16 3.272E-16 1.206E-16 I.688E-17 
3.558E-OE 2.069E-05 6.772E-06 7.493E-07 1.024E-09 1 -476E-04 8.27lE-05 4.808E-05 1.574E-05 1.742E-06 
2.036E-03 8.896E-04 1.625E-04 5.899E-06 1 .048E-09  3.736E-01 3.19CE-03 1.396E-03 2.549E-04 9.219E-06 
8.763E-Ot 3.567E-05 5.607E-06 1.460E-07 2.884E-I1 4.318E-02 2.03EE-04 8-29bE-05 1.304E-05 3.39bE-07 
3.613E-11 6.299E-I3 1-511E-16 2.709E-21 1.9ObE-21 2.31eE-08 3.30EE-10 5.765E-I2 1.383E-I5 7.707E-20 
2.437E- 1 C I -049E- I O  I - 55 I E - 1  I 6 .OSEE-1 3 5.289E- 16 6 -9  I 3E-09 2.97 4E-09 I -280E- 09 2.259E- I O  7.391 E-1 2 
2.620E-17 2.618E-17 2.616E-I7 2.612E-17 2.601E-17 5.192E-I3 4.780E-I6 4.77bE-16 4.772E--16 4.766E-I6 
2.718E-I I 2.718E-11 2-718E-11 2.718E--11 2.718E-11 4.1741-11 4.174E-11 4.174E-11 4.174E-I1 4.174E-1 I 
4.667E--14 4.667E-14 4.667E-14 4.667E-14 4.667E--14 6.077E-08 7.1bCE-14 7.16bE-14 7.166E-I4 7.166E- l l  
5.207E-10 4.492E-10 4.492E-IO 4-4928-10 4.492E-10 2-847E-05 7.312E-10 6.194E-IO 6.194E--10 6.194E-IO 
1.622E-04 1.034E-04 4.087E-05 6.564E-06 2.709E-08 3-647E-04 2.41 eE-04 1-541E-04 6.095.E-05 9.787E-Ob 
5.435E+02 2.701E+02 9.489E+Ol 4.030Et01 1.522E+01 5.078E+03 3.27?€*02 1.648E+02 5.964E+01 2.561E+O1 


























1.01 3 E t O O  
















E. I 5 9 E - I  6 
1-71 3E-04 
Z.281E-04  































A X I A L  BKT 
WATTS OF P R I N C I P N  ACTIVATION PRDDUCT.NUCL1DES I N  LMFBR A X I A L  BLANKET ANC RADIAL RLANKET SPENT FUEL 
A S  A FUNCTION OF DECAY T I M E  ( B A S I S  = 1.0 HTHMI 
90.00 180.OD 1-OYR 2-OYP 5.OYR RAD BKT 90.00 18O.OD l . O Y R  2.OYR 5.0YR 
MN 54  8.777E+O1 7.188E+Ol 5.888ElOl 3.904E+01 1.736E+Ol 1.528E+00 5.8198+01 4.766E+01 3.904E+Ol 2.588Et01 l . I5LE+OI 1.01 3E100 
FE 55 9-241Et00 8.653E+00 8*103E+00 7.078EC00 5.422Ei00 2.437E+00 6.66SE+00 6.24?E+00 5.848E+00 5.108E+00 3.913E+00 1.758E+00 
FE 59  5.199E+00 1.300E+OC 3.249E-01 1.873E-02 6.761E-05 3.162E-12 4*398E+00 1.09SE+00 2.749E-01 1.584E-02 5.72lE-05 2.676E-12 
CD 58 1.063E+03 4.402E+02 1-823E+02 2.97lE+01 B.306E-01 I.815E-05 6.276E+02 2.600E+02 1.077E+02 1.755E+01 4.905E-01 1.072E-05 
C O  6 0  2*160E+01 2.091E+Ol 2.025E+O1 l.B94E+01 1.661Ei01 1.119E+01 I .253EIOI I - Z l 3 E I O l  1.174E+01 1.098E+01 9.628E+00 €.48SEt00 
SUMTOT 1.187E+03 5-429E+O2 2.699E+02 9.478E+01 4.022E+Ol 1.516E+OI 7.094E+O2 3.271E+02 1.646E+02 5.954E+Ol 2.554E+01 S.260E+00 
TOTAL 8.842E+01 5.435E+02 2.700E+02 9.489E+01 4.030E+01 1.522E+0l 5.07BE+03 3.277E102 1.6LBE+02 5.964E+01 2.561E+01 S.313E+00 
166 
A 
TABLE C.30. PHOTONS FQOM ACTIVATION PRDDUCTS I N  LYFBP.AXIAL BLANKET AN0 PADIAL BLANKET SPENT FUEL 
A5 A FUNCTION OF DECAY TIME IBASIS 1 1.0 M T H M I  
18 GROUP PHOTON RELEASE RATES. PHOTONS/SECONO 
BASIS=ONE TONNE I N I T I A L  HEAVY METAL: AOV O X  LMFBR: LRR-PU/U/U/U 
ENEAN 
AXIAL BKT 90.00 180.00 1.OYP 2 . O Y R  5.OYR R A D  BKT 90.00 180.00 1-OYR 2.OYR 5.OYE 


















1.251 E+ 16 

















6.982E+l4 3.1 8SE+14 8.404E + 13 2 - 1 1  4E+I 3 
3 -276E+lZ  1.398E+13 2.805E+12 5 .634E+l l  
2 . l l 8 E + l I  B.947E+l2 1-691E+12 2.723E+l1 
3.030E+I 3 I .271E+I 3 2.298E+I 2 2 -94 9E+ l  I 
l .B2 IE+IZ  7.617E+12 I.340E+12 1.335E+II  
1.174E+II  4.890E+12 8.348E+ll 6.020E+lO 
1.516E+II  6 2 8 8 E + 1 2  1.040E+12 4.476E+lO 
1 - 0 7 8 E t l I  2.963E+12 4.338E+1l 4.025E+l0 
7.263E+14 3.008E+14 4.908E+13 1.412E112 
3.122E+IC 1.505E+15 4.601E+14 1.316E114 
I.O06E+ 1 4 9.733E+ I 3  9.097E+ 13 7.97 I E+13 
1.347E+l I 5.579E+12 9.103E+lL 2.602E+lO 
5.837EiOE 5.31 I E+08 4.837E+08 4.224E+O8 
1.679E+OC I .605E+06 I .492E+O6 1.307E+06 
3.318E-02 2.1 19E-02 8.444E-03 1.405E-03 
9-8071-03 6.249E-03 2.47LE-03 3.969E-04 
4.024E-05 2.564E-05 1.014E-05 I.628E-06 
6 .363~-04 r . o 5 ~ ~ - 0 4  I . L O ~ E - O ~  2 .575~-05 
3.OiSE+12 7.61 4E+IS 4.19CE+14 1.928E+14 
2.848E+ll 1.294ECI5 1.95SE+13 8.433€+12 
1.474E+ll 8.703E114 1.257E+13 5.326€+12 
6.319E+10 7.842E114 I.O80E+13 41523E+12 
2.447Ei10 6.246€+14 6.947E+12 2*896E+12 
9.981E+09 9.055E+14 9.02CE+12 3.743€+12 
I.442E+LO 71875E+14 7.58CE+12 1.892E+12 
1.626E110 1.491E+15 4.290E+14 1.7771+14 
1.1 16E+13 I .261E+I6 I.B82E+lS 9.203€+14 
5.370E+13 2.150E+15 5.854E+13 51650@+13 
3.958E+07 2.410E+l5 7+95CE+12 3.29?E+12 
2.846E108 1.155E+l5 3.80CE+08 3.211E+08 
8.807E+05 1.568E+14 l.O01E+O6 9.406€+05 
1-468E-05 1.344E+13 5-051E-02 3.247E-02 
I .6+4E-06 6.573E+l0 1.462E-02 9.31 7E-03 
I -0€7E-07 1.094E+13 9.48eE-04 6.046E-04 
6.744E-09 I . I 2 2 E + L O  5.999E-05 3.823E-05 




I.  362E1 I2 
B.OlBE+l1 
4.97OE+l1 














































e. 04 6 ~ +  I o 
I . O O ~ E - O ~  
TOTAL 5.e31E+16 4.801E+IC 2.285E+LS €.956E+14 2.353E+14 6.8611+13 3.412E+16 2.885E115 1.385E+15 4.337E+14 1.487E+14 4.08SEtl3 
WEV/SEC 3.553E+I€ 3.245E+1 E 1.594E+15 5.368E+14 2.128E+14 7.671E113 2.25IE+16 1.94FE+l5 9.670E+14 3.335E+14 1.325E+14 4.528E+13 
18 GPOUP SPECIFIC ENERGY RELEASE RATES. MEV/WATT-SEC 
BASIS=ONE TONNE I N I T I A L  HEAVY METAL: AOV O X  LMFBR: LIR-PU/U/U/U 
EWEAN 
AXIAL BKT 90.00 180.00 L - O Y R  2.OYR 5.0YP R A D  BKT 90.00 180.00 1.OYP 2.011 5.OYF 

















1 . I O O E * O l  
TOTIL 
G A M  POW 
2.728E+07 1.522EiOC 6.944E+05 1.832E+05 
8.042E+06 I.l91E+OC 5.079E+04 1 .Ol9E+04 
8.079€+06 1.154E+OE 41877E+04 9.216E103 
1.780E+07 2 . 5 3 2 E + O E  L.ObZE+OS 1.92lE+04 
11659E+07 2.2SOE+OE 9.410E+04 1.655E+04 
I .  829E+0 7 2.133E+O E 8.885E+00 1-51 7E +04 
4.747E+07 4.958E+OE 2.056E+05 3.403E+04 
5.940E+07 5.873E+OE 1.6lSE+OS 2.365E+04 
I.S85E+Oe 6.070E+07 2.514E+07 4.102E+06 
2 .783~+05 3 . 8 5 7 ~ + 0 ~  i . 8 6 o ~ ~ o a  S . ~ B S E + O ~  
51953E+OB I.B28E+Ol 1.768E+07 1*653E+07 
I.l33E+09 3.425E+OC 1.419E+O6 2.315E+05 
6.555E+08 1.909E+02 1.737E+02 I -582E102 
1.166E+Oe 6.711E-01 6.416E-01 5.964E-01 
3.649E+04 7.127E-05 4.54LE-09 1.796E-09 
8.505E+OC 6.474E--10 4.125E-10 1.632E-IO 
1.370E+04 6.433E-11 4.099E-11 1.621E-11 
1.272~+07 1.688~-oe 1.078~-08 4 .296~-09 
5.746E+09 4 . 7 1 7 ~ + 0 ~  2 .317~+oa 7 . 8 0 2 ~ + 0 7  
*.6OBE+04 

















7 . 1 4 a ~ - i o  
6.594Ei03 1.660E+07 9.148E+05 4.203€+05 
1.0 3 E + 0 3  4.70 1E+06 7. I 1  SE+04 3.064E+O4 
8.034€+02 4.74aE+Ol 6.853€+04 2.903€+0. 
1*328E+03 1.035E+07 1-50CE+05 6.292E+04 
7.807E+02 9.688Ei06 1.33EE+05 5.588E+04 
4.446E+02 1.135E+07 1.265E+05 5.262E+04 
3.264E+02 2.9611+07 2.952EC05 1.224E+05 
7.859E+02 4.292E+07 4 - 1 3 i E t 0 5  1.031E+05 
1.359E103 1.247E+08 3.58CE+07 1.485E+07 
9.757E+06 3.907E+08 1.064E+07 1.028E+07 
1.017E+Ol 6.131E108 2.024E+O6 8.387E+05 
3.520E-01 6.269E+07 4.000E-01 3.759E-01 
7.466E-12 6.83SE106 2.565E-08 1 -652E-08 
I .  195E-12 4.777E+04 1-062E-08 6.771E-09 
1.085E-13 l . l14E+07 9.653E--10 6.151E-IO 
1.078E-14 1.7941+04 9.592E-11 6.112E-11 
1.379~+06 I.~SBE+O~ 2.32:~+08 I . 1 3 7 ~ + o a  
~ . ~ o ~ E + o L  3 .77e~+o8 I.P~EE+OP L . O S O E + O ~  


















2.41 7E- I I 
4.848E+07 
3.005E+04 










































T L  
OB 
91  




R A  










T O 1  
TAeLE C.31. GRAMS OF ACTINIDE ELEMENTS I N  LMFBR AXIAL BLANKET AND PADIAL BLANKET SPENT FUEL 
A S  A FUNCTION OF DECAY T I M E  (BASIS = 1.0 M T H M )  
AXIAL BKT 90.00 180.00 I . O Y R  2 . O Y P  5 . O Y R  R A D  eKT 90.OD 180.OD I - O Y R  2 . O Y R  5 . O Y F  





1 . ISBE-l5 
1 - 4 1  I E-2 2 
1. I17E-14 










1.981 E-1 I 
3.278E- 16 
' A L  9.943E+05 
2.520E-02 2.990E-02 3.93bE-02 5.792E-02 1.126E-01 
9.383E-05 1.158E-08 1.582E-08 2.371E-08 4.671E-08 
1-792E-34 2.419E-14 3-932E-14 7.434E-14 I.7SOE-13 
3.361E-05 5.054E-09 1-030E-08 2.888E-08 1.56lE-07 
1.077E-12 1.449E-12 2.346E-12 4.441E-12 1.106E-11 
1.667E-lC 2.027E-15 2.420E-15 2.687E-15 4.442E-15 
I.265E-22 1.394E-22 1.774E-22 2.534E-22 5.73LE-22 
1 -592E- 1 4 2 - 1  49E-I 4 3.493E-14 6 -608E- I  4 1 -594E- 13 
3+535E-1€ 4.LOOE-18 5-502E-18 8.792E-18 2.342E-17 
9.486E-11 1.281E-IO 2.087E-10 3.9811-10 I.009E-09 
9.248E-I 1 I.098E--10 I .508E-10 2.5LSE-IO 7.057E-LO 
1.998E-05 2.105E-05 2.330E-05 2.7898-05 4.285E-05 
6.07lE-OC 6.439E-06 7.163E-06 8.583E-06 I.28.E-05 
8-017E+01 8.017E+OI 8-018E+01 8.018E+OI  8*021E+01 
3.221E+04 3.221E+04 3-220E+04 3.220E+04 3.219E+04 
1 - 4 2 5 E i 0 0  1*844E+00 21689E+OO 4.293Et00 8.653E+OO 
1.446E-02 1.005E-02 0.885E-03 1.472E-03 5.16lE-04 
1.632E-IC 1.343E-15 8.991E-16 41076E--16 3.758E-17 
6.785E-le 9.667E-16 1.4096-15 1.895E-15 2.248E--15 
9.943E+OE 9.943E+05 9.943E+05 9.943E+05 9.943E+05 


















4 - 0 9  6E-0 2 





I . 2 4 2 E - 0 8  
2 . 8 2  4E- I 2  
6 - 3 9  2E-15 
4.62 EE-22 
I . S ~ E E - O ~  
3.91 7E--14 
1.3828-17 
2.33 CE- 10 















3 -566E- 12 
7 -480E- 15 
4.746E-22 
4.977E-14 
1 -470E-I  7 
2 . 9 6 S E - I O  









5 -603E- 15 
9.927E+05 









4.44 9E- 10 7.83 I E- 10 
4.687E-I 0 6. I 6  8E--10 
2.726E-05 3 -262E-0 5 
1.078E-05 I - 2 1 3E-0 5 
9.563E+05 9.563E+05 
1.03lE+02 1.032E+O 2 
3.633E+04 3.633E+04 
3.9831+00 L. I86E+00 
9.803E-03 3.097E-03 
5 . I I0E-15 2.320E-15 
8.lIBE-15 1.089E--14 
9.927E+05 9.927€+05 




P . l O 3 E - 1 1  
1.0 10E-I 4 
1.045E-21 














T i e L E  c.32. G R A M S  OF PRINCIPU ACTINIDE NUCLIDES IN LMFBP AXIAL BLANKET AND PADIAL BLANKET SPENT FUEL 
AS L FUNCTION OF DECAY TIME (8.1515 = 1.0 M T H M I  
AXIAL B K T  90.00 180.00 1 . O Y R  2 . O Y P  5.OYR RAD e K T  90.00 180.00 I . 0 Y R  2.0'f.Q 5 . O Y F  
u235 1.459E+03 1+459E+03 1.459E+03 1.460E+03 1.46IEC03 I.463E+O3 1.38SE+03 1.390E+03 I .390€+03 1.390E+03 1.391E+03 1.394€+03 
PU239 3 . 0 6 B E + O 4  3rO82E+04 3.082E104 3.082E+04 3.082E+04 3.082E+04 3-4478+04 3-462E+04 3.462E+04 3.462E+04 3.462E+04 3.461E104 
PU240 1.34IE+03 1.34LE+OI 1.341E+03 1.341E+03 I.341E+03 L.340E+03 1-655E103 1.65EE+03 1 . 6 5 S E t 0 3  1.655E+03 1.654E+03 1.654E+03 
SUMTOT 9.939E+05 9.941E+OC 9.94lE+05 9.94lE+05 9.94lE+05 9*941E+05 9.921E+05 9*924E+05 9.924E+05 9.924E+05 9.924E+05 S.924Et05 
U238 9 . 6 0 4 ~ + 0 s  ~ . ~ o ~ E + o c  9 . 6 0 4 ~ + 0 5  9 .604~+05 9 . 6 0 4 ~ + 0 5  9 . 6 0 4 ~ + 0 5  9 .54e~+o5 9 .54e~+os 9 . 5 4 8 ~ + 0 5  9 . 5 4 8 ~ + 0 5  9 . 5 4 8 ~ + 0 5  9 . 5 4 8 ~ + 0 5  




T l  
-8  
8 1  
OD 
A 1  
Q N  
F R  
R A  
A C  
T *  




A M  
C N  
81. 
CF 
T O 1  
TbILE C.33. 
AXIAL B K T  9 0 . 0 0  
3.706E-06 5.277E-Oe 
CURIES OF ACTINIDE ELEMENTS 
A S  A FUNCTION OF DECAY TIME 
I N  LNFBR A X I A L  BLANKET AND PADIAL BLANKET SPENT FUEL 
(BASlS = 1.0 HTnMl 
180.00 1.OYR 2.OYP 5.OYR RAD BKT 9 a . 0 ~  1 8 0 . 0 ~  L - O V R  2 . 0 1 1  5 . O Y E  
7.123E-06 1.158E-05 2.189E-05 5.269E-05 9.90lE-06 1.300E-05 1-651E-05 2.476E-05 4.333E-05 9.73LE-05 
1.98lE-05 3.220E-05 6.089E-05 1.466E-04 2.75lE-05 3.6IIE-05 4.590E-05 6.884E-05 1.205E-04 2.707E-04 
1.981E-05 3.220E-05 6.089E-05 I.466E-04 2.751E-05 3.613E-05 4.590E-05 6-8841-05 I.205E-04 217071-04 
1.030E-0 5 1.468E-0 E 
1.030E-05 I.468E-0E . ~ ~ 
1.690E-05 2.407E-0E 3.250E-05 
2 .272~-10 2 .036~-10 2 .244~-10 
I .  ~ ~ O E - O S  I . ~ ~ ~ E - o E  1.981E-05 
3.039E-10 2.960E-LO 3.341E-10 
I.030E-05 1.468E-08 I.98LE-05 
8.739E-09 6.895E-OS 8.172E-09 
3.270E-01 3.262E-01 3.262E-01 
3.789E-01 3.797E-01 3.800E-01 
3.298E+07 Q.LLOE+OO 3.377E-01 
3.290E+07 6.228E-02 6-174E-02 
6.131E+03 6.038E+01 5.995E+03 
6.666E+01 4.593E+O I 3.136E+01 
3.598E-12 2.676E-12 2.202E-12 
4.854E-1 C 6.255E-1 E 7.391 E-1 5 
. A L  6.589E+07 6.099E+01 6.034E+03 
I . 8 7 5 ~ + 0 2  ~ . ~ Q ~ E + o o  6 .332~+00 
5.283E-05 9.989E-05 2-404E-04 -%.SIZE-05 
2 -857E-I  0 4 .OBOE-lO 9.229E-10 9 6637E-I 0 
3.220E-05 6.089E-05 1.466E-04 2.75LE-05 
4.363E-10 6.592E-10 1.628E-09 1 -308E-09 
3.220E-05 6.089E-05 1.466E-04 2.751E-05 
I.119E-08 I.86LE-08 5.199E-08 4.662E-08 
3.262E-0 1 3.263E-0 1 3.263E-01 3.252E-01 
3.800E-01 3.800E-01 3-800E-01 3.974E-01 
3-3711-01 3.375E-01 3.388E-01 3.527E+07 
6.1031-02 6.016E-02 5.934E-02 3-517Et07 
5.907E+03 5.740E+03 5.2831+03 7.913E103 
9.233EC00 1.474E+Ol 2.971E+01 3.250E102 
I - 4 3 1 E i O l  3.079E+00 8.414E-02 I.310E+02 
1 -474E-12 6 -68 2E- 1 3 6.2 i6E- 14 2.04SE-I 1 
9 . l l l E - 1 5  1.093E-14 1.191E-14 2.941E-14 
5.93IE+03 5.759E+03 5.314E+03 7.04EE+07 
5.92 tE- 05 






3.94 2E-0 1 






















4 -38 IE-  14 
7.7838+03 
1.129E-04 1.977E-04 4.441E-04 
8.458E--10 1.007E-09 1.682E-09 
6.884E-05 L.205E-04 2.7071-04 
1.314E-09 I.623E-09 2.877E-09 
6.884E-05 L.205E-04 2-7071-04 
3-476E-08 4.564E-08 8.825E-08 
3.242E-01 3.2431-01 1.244E-01 
3.943E-01 3.943E-01 3-943E-01 
3.370E-01 3.376E-01 3.394E-01 
8.060E-02 7.92lE-02 7.791E-02 
7.590E+03 7.3611+03 6.734E+03 
1.372E+01 2.128E+OL 4.183E+OI 
2.81 2E+O1 6 - 075E+00 1.94 4E-0 1 
8.389E-12 3.803E-I2 2.544E-13 
5.356E-14 6.386E-14 619251-14 
7.6338+03 7.389E+03 C.777E+03 
TAILE C.34. CURIES OF PRINCIPAL ACTINIDE NUCLIDES I N  LMFBP AXIAL BLANKET AND PADIAL @LANKET SPENT FUEL 
AS A FUNCTION OF DECAY TIME 18ASIS = 1.0 M T H M )  
AXIAL 8 K l  90.00 180.OD 1.OYR Z s O Y R  5.0VP R A D  BKT 90.OD 180.00 I - O Y P  2 . O V R  5 . O Y I  
g . o 5 5 ~ + 0 4  8 . 7 7 a ~ i o a  1 .738~-03 8.663E-oa 8.255~-04 7.195~-0" 1.186~+05 L.L~SE+OI 2.332~-03 1.189~-03 1 .134~-03 9 .811~-04 
1.531E102 1.54LE+Oi I.539E+O2 1.534E+02 1.522E+O2 1-487E+02 2.LLSE+O2 2.1ZSE+02 2.126EC02 2.119E+02 2.104E+OZ 21055E+02 
1.908E+03 1.917E+01 1.917EiO3 1.917E+03 1.916EIO3 1.916E+03 2.143E+03 2.15IE+O3 2.153E+03 2.153€+03 2.153E+03 Z.152E+03 
3.057E+02 3.0578+02 3.057EiO2 3.056E+02 3.056E+08 3.055E+02 3.772E+O2 3.7721+02 3.772E+02 3.772E+02 3.7711+02 3.7701+02 
3.705E+O3 3.662E+01 3.619E+03 3.531E+03 31365E+03 2.913E+03 5.08EEt03 5.02eE+03 4-968E+O3 4-8498+03 4 - 6 2 l E + 0 3  3.999E103 
6.662E+01 4.589E+01 3.132E+01 1.427Ei01 3.04LE+00 4.963E-02 1.309E+02 9.00SE+OI 6.149E+OI 2.803E+Ol 5.987E+00 1.151E-01 
9.669E+04 6.093E+O1 6.026Ei03 5.921E+03 5.743E+03 5.283E+03 1.26CE+05 7.8728+03 7.7721+03 7.6lBE+O3 7.367E+03 6.734Et03 







A T  
RN 
FR 
R A  
AC 
TH 





C Y  
0 1  
CF 
TOTAL 
T A R E  c.35. W A T T S  OF ACTINIDE ELEMENTS I N  LMF0R AXIAL BLANKET AN0 PAOIAL BLANKET SPENT FUEL 
A S  A FUNCTION OF DECAY TIME (BASIS = 1.0 MTHM) 
A X I A L  BKT 90.00 180.00 1.OYR 2.OYP 5 . O V R  R A D  OKT 90.00 180.00 1.OYR 2.OYR 5.OYFI 
8.7 WE-0 8 




3. 91 2E-0 7 
8.967E-12 












1.240E-07 1.675E-07 2-7221-07 5.148E-07 1.239E-06 
2.497E-0 7 3 -371 E-07 5 * b79E-07 1.036E-06 2 ~ 4 9 4 E - 0 6  
1.099E-06 1.483E-06 2.4IIE-06 4.560E-06 1.097E-05 
8.690E-lZ 9 -577E- I2  1.219E-I1 1.741E-11 3.9.8E-11 
5.572E-07 7-522E-07 1.223E-06 2.312E-06 5.565E-06 
8.100E-12 8.946E-12 1.142E-I1 I.640E-11 3.7451-11 
5.037E-07 6.800E-07 1.105E-06 2.090E-06 5.03OE-06 
1.03SE-11 1.169E-11 1.526E-11 2.307E-11 5-6971-11 
1.332E-04 1.334E-OL 1.338E-04 1.347E-04 1.375E-04 
1.730E-03 1.731E-03 1.731E-03 1.73LE-03 1.7311-03 
2.514E-02 8.546E-03 8.552E-03 8.566E-03 8.606E-03 
1.73SE-03 1.735E-03 1.735E-03 1 -735E-03 1.735E-03 
7.38OE+Ol 7.38OE+OI 7.377E+Ol 7 ~ 3 7 3 E + O l  7.359E+01 
1.61OE-01 2.087E-01 3.050E-01 4-BBIE-01 9.053E-01 
5.475E-02 3.781E-02 I.798E-02 4.889E-03 1.281E-03 
1.982E-LE 1.631E-15 1.092E-15 4-95 lE-16 4.613E-17 
2.565E-1 C 3.095E-16 3.899E-16 4.759E-16 5.256E-16 
7.405E+O 1 7 .405E+Ol 7 - 4 1  I E  +01 7.4231+01 7.459E+01 
























1.37 2E- 06 
2-971E-11 
1.240E-06 
3 -90  7E- 1 I 
1.33 1E-04 
3.17e~- i I 



























e.  r 4 2 ~ -  08 
5.8191-07 I -019E-06 
1.311E-07 2.295E-07 
1.1 7 1 E-06 2.050E-06 
5.154E- 06 9.02 3E-0 6 










4.51 IE-01 7.023E-01 
3.579E-02 1.007E-02 
6.216E-15 2.818E-15 
2.286E-15 2.773E-1 5 










Z . O ~ ~ E - O S  









TABLE C.36. WATTS OF PRINCIPIL ACTINIDE NUCLIDES I N  L M F B P  6XlAL BLANKET AN0 PADIAL BLANKET SOENT FUEL 
A S  A FUNCTION O F  DECAY TIME (BASIS = 1.0 M T H M )  
A X I A L  B I T  90.00 180.00 l.OYR 2.OYP 5.OYR RAD BKT 90.00 180.00 I . O Y R  2 . O V R  5.OYli 
DU238 5.075E+00 5.108E+OO S.IOOE+OO 5.083E+00 5.045E+00 4.927€+00 7.008E+00 7 . 0 5 9 + 0 0  7.047€+00 7.024E+00 6.973E+00 C.810Et00 
PU239 5.079E+Ol 5.907E+Ol 5.906E+01 5.906El01 5.906E+01 5.906E+01 6*605E+01 6-C34E+Ol 6.634E+01 6.634E+OL 6.634€+01 6,633E+01 
PU240 9.518E+00 9.518E+OC 9.518€+00 9.517E+00 9.516E+00 9-513€+00 1.175E+01 l . l 7 f E + O l  1.174E+Ol I . l74E+01 I . I74E+OI 1.174€+01 
PU241 1. I49E-01 I .  IJSE-0 1 1.122E-01 I -095E-01 1 -043E-01 9.030E-02 1-5771-01 1.555E-01 1.540E-01 1.503E-01 1.432E-0 1 1.240E-01 
A M 2 4 1  1.125E-01 1.608E-01 2.085E-01 3.049E-01 4.879E-01 9.8528-01 I -867E-01 2.530E-01 3.185E-01 4.508E-01 7+021E-01 1.385E+00 
SUYTOT 7.361E+OI 71397E+01 7.400E+OI 7.408E+01 7.422E+01 7.457E+01 8.515El01 8.555E+Ol 8.561E+OI 8.571E+Ol 8.590E+Ol er639E+01 
TOTAL i . 6 8 4 ~ + 0 5  7 . 4 0 5 ~ + 0 1  7 . 4 0 5 ~ + 0 1  7 . 4 1 1 ~ + 0 1  7 . 4 2 3 ~ + 0 1  7 . 4 5 9 ~ t o 1  i.aoi~+os ~ . S ~ C E + O L  8 . 5 7 0 ~ + 0 1  a . ~ 7 6 ~ + o i  8 . 5 9 2 ~ + 0 1  e.6a1~101 
n 
170 
TABLE C.37. PHOTONS FROM ACTINIDES I N  LMFBR A X I A L  BLANKET AND PADIAL BLANKET SPENT FUEL 
A S  A FUNCTION OF DECAY TIME lB4SIS I 1.0 MTHN) 
18 GPOUP PHOTON RELEASE RATES. PHOTONS/SECOND 
8ASIS=ONE TONNE I N I T I A L  HEAVY METAL: ADV O X  LMFBR: LIR-PUIUIUIU 
EIEAN 









5 - 7 5  OE- 01 









I .eraE+i e 7 . 3 4 9 ~ + 1  i ~ . O O O E + I ~  
7.401E+16 1.745E+IC 8.738E+09 
1.109E+17 I . l16E+lO 9*630E+09 
8.117E+16 2.158E+11 1.OB4E+ll 
7.670E+17 6.467E+lC 5.630E+09 
6.006E+17 I.I11E+Il 8.221E+09 
4.248E+17 8.016E+IO 2-603E+09 
4.644Ei16 1.054EClC 5.969Ei09 
7.563E+lE 4.903E+O€ 4-893E+08 
1.11 I E + l 6  1.745E+0€ 1 -744E+08 
2.888E+l4 9.112E+07 9.102Et07 
I .380E+L 1 1.322E+07 I.319E+07 
4.5128+01 4.226E+OE 4.024E+05 
3r883E+OE 4.269EiOE O.BOOE+OS 
2.2838+05 2.134E+OC 2.030E+05 
9-5988+04 8.96IE+O4 B.513E+04 
1.081E+04 1.008E104 9.565E+03 






















I .567E+l l  




9 .282E+ 07 
I 5.25e€+ .336E+07 05 
8.798E+ 05 
2 -66 I E+ 05 




L . B ~ ~ E + O B  
TOTAL 3.802E+le 7 . 8 6 1 E l l i  7.150E+12 7.107E+12 7.154E+12 7.446E+12 4.06EE+18 9.6BIE+12 8.6941+12 8.576E+12 8.600E+12 es989E112 
YEVlSEC 3.032E+17 1.654E+l l  1.167E+l l  1.178E+l l  1 . 2 1 8 E l l l  I.351E+Ll 3.24CE+17 2.072E+l l  1.426E+Il I - ~ 3 2 E + l 1  1.481E+I I 1 - 6 6 2 E + l l  
I 8  GROUP SPECIFIC ENERGY RELEASE RATES. MEV/WATT-SEC 
BASISlONE TONNE I N I T I A L  HEAVY YET&: AOV O X  LMFBP: LIP-PUIUIUIU 
EVE4N 
AXIAL BKT 90.00 180.00 1.OYR 2.OYR 5.OYP RAD BKT 90.00 180.00 1-OYP 2.OYR 5 . O I O  
I .EOOE-02 
2.E00E-02 

















2 . C 8 9 E t O e  6.342EC01 
6.0458+08 6.082E+01 
9.476€+09 7.990E102 
1 ~ 0 9 1 E + l O  P.OlBE+OI 
1.389EclO 2.622E+O1 
2r531E+05 5*745E+05 
6.321E+08 4.098E+O I 
1.372E+09 Z.l56E+Ol 
5.247E+07 1.655E+ 0 1 
1.476E-01 L.382E-01 
1.552E-0 I I -706E-0 I 
1.16lE-01 1.086E-01 
6.57%-02 6. SIZE-02 
I .100E-02 1.026E-02 
1.966E-03 1.83OE-02 
~ . ~ w E + o  e I . B O ~ E + O ~  
~ . S I L E + O ~  ~ . X Z E + O ~  
I .526E+04 
5 ~ 2 4 9 E + 0 1  
9.057E+02 
6.956E+01 








I .316E-0 I 





11508E+04 1.500E+O4 1.515E+04 3.912E+09 
4-162E+01 6-O35E+01 I.l13E+O2 Z.B76E+08 
5.234E+01 5.367E+01 5.936E+01 6.462€+08 
1*239E+03 1.873E+03 1.594E+03 7-2751+08 
b.978E+01 7.032E+01 7*179E+01 I.O13E+10 
1.494E+02 1.500EIO2 1.521E+02 1 .167E+10 
8*466E+OI 8.450E+Ol 8.441E+OI 1.485E+10 
4.083E+01 4.089E+Ol 4.129E+01 6.86SE+08 
2.153E+01 2.158E101 2.177E+OI 1.494E+09 
1.65ZE+01 I.651E+Ol 1.651Ei01 617241+07 
3.348E+00 3.350E+00 3.376E+00 5.775E+04 
1-239E-01 l.18BE-01 1.174E-01 2.034E-01 
2.489E-03 3.899E-01 8.206E-01 2.812E-01 
9.703E-02 9.292E-02 9.178E-02 1 ,608E-01 
5.806E-02 5.554E-02 5.484E-02 9.687E-02 
9.120E-03 8.715E-03 8-601E-03 1.533E-02 
1.624E-03 1.551E-03 1.53OE-03 2.746E-03 
















1.38CE- 0 2  
2.479E-03 


















1.686~+a i  
I . B L ~ E + O ~  i . 7 9 3 ~ + 0 4  1.81 1 ~ i a 4  
5r6BbE+OI 8.2588+01 1.524E+02 
6.363E+01 6.495E+01 7.262EtOl 
I.768E+03 2.6381+03 5 . 0 0 0 E I O 3  
~ . L S ~ E + O L  B . ~ P ~ E + O I  8 .423~+01 
1.737~+02 L . ~ * E + O P  1 . 7 7 1 ~ t a 2  
9.661 E+Ol 9 - 6 2  I E+O 1 9.576E+OI 
3.690E+02 3.691E+02 3.697EI02 
4.269E+Ol 4.273E+OI 4.331EtOI 
1.683ElOl 1 -68 IE+OI  I.680E+OI 
3.385E+00 31389E+OO 2.433E100 
1.568E-OL 1 -46BE-0 I 1.44 LE-0 I 
4-566E-01 7.lOOE-01 1.465E100 
1 -23i.E-0 I 1.15 1E-0 1 I.  I29E-0 1 
7.385E-02 6.8911-02 C.755E-02 
1.163E-02 1.083E-02 1.06 LE-02 
~ . Z J ~ E + O I  ~ . Z J ~ E + O I  2 . 2 6 s ~ + a i  
2 .074~-03 I . ~ ~ ~ E - o J  1 . 8 9 0 ~ - 0 1  
TOTAL 4.408E+LO 2.405E+04 1.696E104 1.712E+04 1.770Et04 1.964Ei04 4.718E+LO 3-012E+O4 2.073E+04 2.081E+04 2.1521+04 2.416EtOb 




TAELE C.38. (NPHA.NI NEUTRDIS FROM ACTINIDES I N  LMFBP A X I A L  BLANKET AND PAOIAL BLANKET SPENT FUEL 
A S  A FUNCTION OF DECAY TIME (BASIS = 1.0 M T H M I  
A X I A L  BKT 9 0 . O D  180.00 l.OYR 2.0YP S.OYP R A D  BKT 9 C . 0 0  180.00 1.OYR 2 . O Y R  5.OYE 
PU238 L.788€+05 1.800E+OE 1-7978+05 1.79lEt05 1-778E+05 1.736E+05 2.46SEt05 2.48CE+OS 21483E+05 2.475EI.05 2.457€+05 2.400Et05 
PU239 1.3BlE+Ob I.387E+Ot I.387E+06 I - 3 8 7 E + W  1.387E+06 1.387E+06 1.551E+06 1.55eE106 1-558E406 1.558€+06 1.558EiO6 1r558E*06 
PUZ40 2.280E+05 2.2808+05 2-279Ec05 2-279E+05 2.279€+05 2.278E+05 2.813E+05 2.813E+05 2.813E+05 2,813E+05 2.812E+05 2.812E105 
A M 2 4 1  3.947E+03 5.bOLE+O? 7.314E+03 I.O69E+04 1.71 IE+04 3-b55E+04 6.549EI.03 8*87CE+03 I . l17E+04 1.581E+04 2.462E+04 4.856E104 
CM242 5.377E+OS 3.703E+Ot 2.527E+05 1+152E+05 2.454E+04 4.005E+OZ I .057E+06 7.270E+05 4.962E+05 2.262E105 4.832€+04 S.286Et02 
__________I______________________________________I_________________________________________________________ 
T O T l L S  
T hBLE 2-329E+Ob 2-17IE+OC 2.055€+06 1.920E+06 1.835E+06 1.824E10b 3-14ZE+06 2.BZCE+06 2,596E+06 2.330E+06 2.159E+06 2.129Ei06 







T O T A L S  
TABLE 





TABLE C.39. SPONTANEOUS FISSION NEUTRONS FROM ACTINIDES I N  LMFBP A X I A L  BLANKET AND PBDIAL BLANKET SPENT FUEL 
AS A FUNCTION OF DECAY TIME (BASIS = 1.0 MTHNI  
A X I N  BKT 90.OD 180.OD 1.0YR 2.OYP 5.OYR R A D  BKT 9 C . O D  180.00 I . O Y R  2 . O Y R  5.OYE 
1.219E+04 1.2191+04 I.Z19E+04 1.219E+O4 1.219€+04 I.219€+04 l r 2 1 1 E t 0 4  1.21 l E i 0 4  1.211E+04 1 .2 l lE+04 I.ZLIE+04 1 - 2 1  1E+04 
2-376E+04 2.391E+04 2.388E+04 Z.380E+04 2.362E+04 2.3071+04 3.281E+04 3.303E+04 3,299E+O4 3.288E+04 3.264E+04 3.188E+04 
1.221E+Ob 1.22IE+Ot 1.221E*06 I.22LE+O6 1.22IEIOb I.22OE+O6 1.507EtOb 1.507Et06 1.507E+06 1.507E+06 1.506E+06 1.50CE+06 
1.OBBE+03 I.OBBE+03 11088E+03 1.088E+03 1.088E+03 I.O8BE+O3 1.759E+03 1.75SE103 1.759€+03 11759E+03 1.759E+03 1.759E+03 
4.3408+05 2.989E*Ot 2.040E+05 9.2948+04 I.981E+O4 3.233E+02 8,5281+05 5.86eE+05 4.005E+05 I.B26E+OS 3.900E+00 7.495E+02 
4-  113Et03 4-07bE+02 4.037E+03 3*9bOE+03 3.81 LEI.03 3.3988+03 9.12lE+03 9.03PE+03 8.954EI.03 8.782E+03 8.452E+03 7.535€+03 
172 
TABLE C.40. GRAMS OF FlSSlON PRODUCT ELEMENTS I N  LMFBR AXIAL BLANKET AND RADIAL SLAP 
AS A FUNCTION OF DECAY TIME (BASIS = 1.0 MTHM) 
AXI4L 8 K T  90.00 180.00 l . O Y R  2.OYP 5.OYR R A D  eKT 9C-OD 18O.OD 
n 
IKE7 SPENT FUEL 
H 







G A  
GE 




R e  
S O  
V 









I N  
SN 








O R  
ND 
D Y  
S M  
EU 
GD 





T O T A L  
r e  
1.373E-02 1.354E-02 1.336E-02 1.298E-02 
7.365E-05 7.365E-05 7.365E-05 7.365E-05 
2.531E-05 2.531E-OE 2.531E-05 2.531E-05 
4.451E-OE 4.451E-OC 4.451E-06 4.450E-06 
1.556E-I2 0 . 0  0.0 0.0 
5.736E--10 0 . 0  0 .O 0.0 
5.  OSIE-OS s . i 9 0 ~ - 2 e  1 . 6 0 0 ~ - 3 8  3 . 7 0 6 ~ - 6 0  
8.447E-OE 6.805E-OE 6.805E-08 6.805E-08 
4.251E-05 1.488E-OC I -488E-06 1 -488E-06 
2.723E-01 2.722E-01 2.722E-01 2.722E-01 
9.357E-02 9.230E-02 9.23OE-02 9-230E-02 
2.911E+00 2.908E+OC 2.908€+00 2-908E+00 
4.963E+01 4.956E+01 4.951E+01 4.941E+01 
4.207E+0 I 4.212E+O 1 4.217E+Ol 4.227E+Ol 
1.046E+02 9*996E+Ol  9*839E+Ol 9-723E+OI 
5.518E+01 5.315E+01 5.225E+Ol 5-172E+01 
4.767E+02 0.721E+Oi 4.703E+O2 4.698E+O2 
5.428E+00 6.113E+OC 2.741E+00 4.074E-01 
4.5888+02 5.124E+Oi 5.2OOE+O2 5.245E+02 
1.376E+OZ I .386Ei05  1.386E+02 1.386E+02 
5.275Ec02 5.066E+02 41969E+02 4.849E102 
1.321E+02 1.441E+02 I.466E+O2 1-473E+02 
2.740E+02 2.829E+02 2.901E+02 3-015E+02 
4.142E+01 b . l6 lE+01  0.16lE+01 4 .163Ei01  
5.495E+00 5.567E+00 5.578E+00 5*585E+00 
5.242E+O 1 5.220E+O I 5.212E+OI 5.204E+OI 
2.098E+01 2.044E+01 2.004E+01 1.924E+01 
1.144E+02 1.126E+Oi I.lZPE+OZ 1.136E+02 
7.060E+OI 6.832E+OI 6.857E+01 6.875E+01 
7*367E+02 7.377E+Oi 713778+02 7.377€+02 
6.271 E+O 2 6.294E+O 5 6.280E+ 02 6.252E +02 
2.172E+02 Z.I29E+OP 2.142E+02 2.170E+02 
I.938E+02 1.930E+Oi 1.930E+02 1.930E+O2 











7.3 91 E- 07  
5*792E+0 3 
8.255~+00 B . Z S ~ E + O ~  8 . 2 5 6 ~ + 0 0  8 . 2 5 6 ~ + 0 0  
3.290E+OI 3 . 2 7 0 ~ + 0 1  3 . 2 6 9 ~ + 0 1  3 . 2 6 ~ + 0 1  
2.3 I 3 ~ - o  e
1.783E+02 1.801E+02 1.805€+02 
5.562E+Oi 5.670€+02 5.828E+02 
5.380E+OL 5.032E+01 4 .399Ei01  
I .393E+Oi 1.42?E+02 I.490E+02 
2.069E+O 1 2.053E+OI 2.023Ei01 
1.196E+01 1.217E+OI 1.257Et01 
I . O 8 8 E + O O  1.084E+00 1.082E100 
7.146E-01 7.185E-01 7.208E-01 
2.987E-02 2.987E-02 2-987E-02 
2.550E-02 2.550E-02 2.5506-02 
7.730E-07 7.t71E-07 7.611E-07 
3.2758-0 E 3.868.E-08 1. A70E- OB 
5.792E+OI 5.792E+03 5.792E+03 
1.227E-02 I.037E-02 1.729E-02 1.70EE-02 1-6821-02 
7.365E-05 7.365E-05 9.296E-05 9 -29 tE-05  9.296E-05 
2.531E-05 21531E-05 3.224E-05 3.224E-05 3.224E-05 
4.450E-06 4.448E-06 5 -669E-06 5.66 eE-06 5.668E-06 
0.0 0.0 2.295E-12 0 .0  0.0 
0.0 0.0 8.1831-10 0 . 0  0.0 
0.0 0.0 7.03OE-09, 8.80 21-28 2.71 4E-38 
6.805E-08 6.805E-08 1.1371-04 7.78SE-08 7.789E-08 
1.488E-06 1.488E-06 5.713.E-05 1.847E-06 1.847E-06 
2.722E-01 2.722E-01 3.371E-01 3.37CE-01 3.370E-01 
9.230E-02 9.230E-02 1 -145E-01 1.12EE-01 1.128E-01 
8 .256El00  8.256E100 1 .O3OE+OL 1.03CE101 I.O30E+01 
2.908E+00 2.908E+00 3.5811+00 3.577E+00 3.577E+00 
4.922EIO 1 4.872E+01 6-233E+OL 6.22EE+Ol 6 e 2 1  BE+OI 
4 .246EIOI  41296E+OI 5.279E+Ol 5 . 2 8 S E t O I  5.291E+OL 
9.585E+01 9.202E+01 1 .314E+O2 1.252E+O2 1.232E+02 
5.164E+OI 5.1641+01 6.938E+01 6 -66€E+OI  6.548E+01 
4.71OE+02 4.748E+02 6.033E+02 5-97PE+02 5.949E+O2 
8.671E-03 5.725E-04 1.307E+01 8.17SE+00 3.639Et00 
5+252E+02 5-253E+02 6.4401+02 6 .62 tE IO2  6.726E+02 
I.386E+O2 1.386E+02 1.737E+02 1.751E102 1.751E+02 
1.473E102 1.473E+02 1.670E+02 1.827E+02 1.861E+02 
3. ISLE+02 3.271E+02 3.591E+OP 3.704E102 3.794E+02 
3.265E+01 3.264E+01 4.251E+OL 4.223€+01 4*220E+OI 
4.164E101 4.164E+01 5 .211E+Ol  5.23EEt01 5.239E+01 
5.59lE+00 5.606E+00 6.278E+00 6*37€E+OO 6.394E+00 
5.200E+O 1 5.200E+01 6,502E+0 1 6.47 2E+O 1 6.462E+O 1 
1.784E+01 1.517E+01 2.557E+01 2 -4908+01  2.443E+OI 
I . 149Et02  1.176E+02 1.452E+02 1.429E+02 1.43IE+02 
6.881E+Ol 6.882E+Ol 8.857E+01 8.561E+OI 8.595E+01 
6.2OIE+O2 6.065E+02 7.990E+02 8.018E+02 7.9988+02 
2.221E+02 2.357E+02 2.795E+02 2.744€+02 2-762€+02 
1.930E+02 1.930E+02 2.468E+02 2 .45 tE+O2 2.456E+02 
3.595E+02 3.489E+02 5.390E+02 5.13OE+O2 4.971E+02 
4.712EcO2 4.592E+02 6.76tE+02 6.49EE+02 6 . 3 7 1 ~ + 0 2  
7.377E+02 7.3771+02 9.400E+O2 9.41 2E+02 9.413E+02 
1.805E+O2 1 . 8 0 5 ~ + 0 2  2 . 1 9 1 ~ + 0 2  2 .29 :~+02  2 . 3 2 a ~ + o 2  
5.991Ec02 61097E+02 6.857E+O2 7.0718+02 7.206E+02 
3.377E+0 I I .  529E+O I 6.66 CE+O I 6.38 ? E + O l  5.968E+O 1 
1.590E+O2 1.768€+02 1.762E+O2 1.8206+02 1.862E+02 
1.97LE+OI 1.86SE+Ol 2.682E+01 2.63€€+01 2-616E+OI 
1.330E+01 I.497EIOL 1.545E+01 1.607E+Ol 1.635E+01 
1.081E+00 1.081E+00 1*418E+00 1.3911+00 1-382E+00 
7.213E-01 7.213E-01 9.517E-01 9.81 1E-01 9.901E-01 
2.987E-02 2.987E-02 3.801E-02 3-7911-02 3.793E-02 
2.550E-02 2.550E-02 3.426E-02 3-4548-02 3-454E-02 
7.580E-07 7.574E-07 2 * 33 5E-06 2.43SE- 06 2 -41 PE-06 
4.777E-D8 4.836E-08 1.015E-07 1-0601-07 1.734E-07 
5.7928+03 5.792E+03 71389E+03 7.385E103 7*389E+03 
1.OYR 2.OYR 5.OYP 
1.634E-02 I.54SE-02 I.306E-02 
9.296E-05 9.2968-05 9-2961-05 
3.224E-05 3.224E-05 1.224E-05 
5.668E-06 5-6671-06 5.665E-06 
0.0 0.0 a. o 
0.0 0 . 0  a. o 
6.285E-60 0.0  0.0 
7.7891-08 7 -7898-08  7.789E-08 
1.847E-06 1 * 84 7E-06 I -847E-06 
3-370E-01 3.3701-01 3.370E-01 
1.128E-01 1.1 28E-0 1 1.12 BE-01 
1.030E+OI l.O3OE+OL 1.030E+Ol 
6*206E+OL 6. I 8 2 E + O  I 6 -  1 I 9 E t O  1 
5.304E+Ol 5.328E+01 5.391E+OI 
6.478E+01 6.466E+Ol 6-466E+OI 
5.942E+C2 5.956E+02 6.004E+02 
5.385E-01 1.115E-02 7.475E-04 
6.786E+02 6.796E+02 6.796E+02 
1.751Et02 1.751€+02 1-751E+02 
6.219E+02 6,017E+02 5.896Et02 
1.869€+02 1.869E+02 1.869E+02 
3-938E+02 4.109E+02 4.26lEtO2 
4.216E+01 4.212E+OI 4.2LOE+Ol 
5.242E+OL 5 2 4 b E + 0 1  5.246EIOl 
6.403E+OO 6.410E+00 6.+3OEtOO 
6.45 I E +  0 1  6.446E+O 1 6.445EIO 1 
2.345E+01 2.175E+01 1.850Ei01 
3 . 5 7 7 ~ + 0 0  3 . 5 7 7 ~ + 0 0  3 . 5 7 7 ~ + 0 0  































2.0 5 4E+ 0 2 
2.505€+0 1 
























2-10  7E-07 
7.389E+03 
e. 6 2 e ~ c o  I 




K R  84 
P B  85 
KR 86 
R e  87 
SR 88 
Y 89 
S R  9 0  
Z R  91 
Z P  92 
ZR 93 
ZR 9 4  
ZR 95 
Ne 9 5  
uo 9s 
ZR 96 
Y O  97 
Y O  98 
T C  99 
uotoo 
R U I O L  
RU102 
R H 1 0 3  
R U 1 0 4  
P O 1 0 5  
R U 1 0 6  
P O L O 6  
P O 1 0 7  
P O 1 0 8  
I C 1 0 9  
P O I 1 0  
C O I l l  
C D L l 2  
C O L I 3  
C D I 1 4  
58121 




S N 1 2 6  
I 1 2 7  
T E l 2 8  
1129 
T E 1 3 0  
XE131  
X E 1 3 2  
C S 1 3 3  
X E 1 3 4  
cs135 
X E 1 3 6  
cs137 
E A 1 3 8  
L A 1 3 9  
C E 1 4 0  
P P I 4 1  
C E I 4 2  
N O 1 4 3  
C E 1 b 4  
N O 1 4 4  
NO145 
N O 1 4 6  
P Y I 4 7  
S U I 4 7  
N O 1 4 8  
SYL48 
S Y 1 4 9  
NO150 
SMISI 
S U I 5 2  
EUl53 
S U I 5 4  
SUYTOT 
T O T A L  
T A B L E  C.41. 
A X I A L  BKT 
G R A Y S  OF P R I N C I P U  F l S S l O N  PRODUCT N U C L I D E S  I N  L U F B E  A X I A L  B L A N K E T  AND R A D I A L  B L A N U E T  SPENT F U E L  
A S  A F U N C T I O N  O F  DECAY T I M E  ( B A S 1 5  = 1.0 H T H U )  









G A  
G E  
& S  
SE 
8 8  
K R  
88 









4 G  
t o  
IN 
5N 




C S  
3 4  
L a  
C E  
PF 
NO 
C Y  
S M  
EU 
GO 






TABLE C.42. CURIES OF FISSIOh PROOUCJ ELEMENTS IN LMFBR AXIAL BLANKET AND R A D I A L  BLANKET SPENT FUEL 
AS A FUNCTION OF DECAY TIME ( 8 4 5 1 5  = 1.0 MTHMI 
A X I 4 L  BKT 90.00 180.00 I - O Y R  2 . O Y P  5.OYR R A D  EKT 9O.OD 18O.OD 1.OYR 2 . 0 Y R  5.018 
1.326E+02 1.307E+Oi 1.289E+02 
4.921 E- 0 7 4.921 E- 0 7 4.921 E-07 
I .985E-05 1 -985E-OC I ~ 9 8 5 E - 0 5  
2.022E*00 0.0 0.0 
7.136E+OI 0 . 0  0.0 
3.6761+02 3.926E-2 2 1.21 OE-32 
2.254E+03 8.195E-I1 8.516E-27 
7.898E+03 1 .176E- l i  1.222E-26 
3.587E104 0.0 0.0 
9.191E+O4 2.494E-14 4.374E-31 
2.459E+05 7.915E-02 7.915E-02 
4.634E+Ot 1.S49E-lt  5.93lE-35 
81585E105 l . Z B L E + O I  1.232E+03 
1.251 E I O t  2.694E+O 1 9.513E-01 
21057E+06 5.858E+Oa 226OE104  
2. S62E+OC 8.786€+04 3.539€+04 
2.636E+Oe 1 .447E+ 0 5  5.456E+04 
4.082E+06 2.401E+O5 1.076E+05 
3.074E+06 6.883E-0: 9.6808-15 
3.535€+06 8-35 I E + O  C 2 -35 1 E + O O  
1.654EC06 2.566E+OE 1.508E+05 
1.859E+06 2-465E+Ot 1 &87E+05 
I .  266E+05 3.069E-02 3.069E-02 
3.396E+05 3.258E+02 2.474E+O2 
1.293E+OS 3 . 8 0 4 E + 0 2  I . l44E+02 
2.329E+05 I .996E-01 5.571E-02 
S1642E+0E I .  809E+01 I . l 27E+03  
1.214E+06 8 * 2 2 3 E + O I  71664E+03 
2.378E+06 1.402E104 6.881E+03 
3,349E+06 1-425E+Oi 6.925E-02 
2.846EeO6 6.115E+O I 3.145E-01 
2.094E+06 2.144€+04 2.089E+04 
2.553E+06 1.922€+04 1.586E+04 
2.520ElOe 3-777E+OI 2.876E+01 
1.96OE+O6 2.366E+OE I .48lE+05 
I ,679E+Ot I.789E+OL 1.405E+05 
3.164E10E 6sb36E+OP 2.288E+00 
4.0361+05 5.282E+04 4.732E+04 
7.846EC04 7.150E+02 7.137E*02 
3.278E+04 3 . 0 5 3 € + 0 2  2.758E+03 
4.269E+03 I.473E+OC 1.138Ec00 
1.742E+03 7.6OSE+O I 3.205E+01 
1.446E+O2 31752E-07 3.9451-15 
4.221E+OI 1.896E-04 1.890E-04 
1.756E-01 4.857E-Ot 6.127E-09 
1.679E-04 9.226E-05 5.690E-05 
3.640E+08 1.578E+OC 9.1331+05 
1.253E+02 1.185E+02 I .O0IE+02 1-669E+O2 
4 -921 E-07 4.92 I E-07 4.921 E-07 6 -2671-07 
1.984E-05 1.984E-05 1.983E-05 2.528E-05 
0.0 0.0 0.0 2.982E+00 
0.0 0.0 0.0 I . O 3 O E I O 2  
2.803E-54 0 . 0  0.0 5.198E+02 
0.0 0.0 0.0 3.14tE103 
0.0 0.0 0.0 1.103E104 
0.0 0.0 0.0 5.000E+04 
0.0 0.0 0.0 1.268E+05 
7.915E-02 7.915E-02 7.915E-02 3.352E+05 
6.2861+05 0 . 0  0 . 0  0.0 
1.1S2E+03 1.1 17E+03 9.203E+02 1.160E+06 
9.989E-04 2.589E-06 2.588E-06 1.680E+O6 
8.932E+03 7.599E+03 7.068E+03 2.7btEt06 
1.084E+04 7.633E+03 7.070E+03 3.93CEW6 
7.334E+03 1.405E+02 2.470E-01 3.501E+06 
1.597E104 3.230E+02 6.427E-02 5-412E+06 
5.098E-35 0.0 0.0 4 -04  1E+O6 
2-351E+OO 2.351E+00 2.35OE+OO 4.640E+06 
9.236€+04 4.603E+04 5.850E+03 Z-I61E+O6 
9.228E+04 4.603E+04 5.850E+03 2.448E+06 
3.069E-02 3.069E-02 3.069E-02 4.372E105 
1.480E+02 5.374E+01 21572E+OO 4.628E+05 
3 -159EiOl  2.548E+Ol 2.208E+01 1-821E+05 
4.052E-03 2.351E-05 3.959E-11 3.279E+05 
4.385€+02 7 .423E+0 1 1 ~ 5 7 0 E + 0 0  7.677E+05 
6.722E+O3 5.230E+03 2.4691+03 1.624E+06 
2.995E103 1-408E+03 6.024E+02 3.150E+06 
8.382E-03 8.382E-03 8.382E-03 4-415E+06 
6.495E-06 3.729E-15 0.0  31744E+06 
2.004E+04 1.867EW4 1.6OOE+04 2 * 7 6 t E + 0 6  
1.565E+04 1.529E+04 1.427E+04 3.3671+06 
1.254E-03 8-552E-12 5.380E-I2 31322E+06 
8.85 IE+04 3.625E+04 2 - 5 0 6 E t 0 1  21588E+06 
8.939Ei04 3.669E+04 2.536E+03 2-218E+06 
2.077E-05 1.493E-10 1.618E-IO 4.150E+08 
4.082E+04 3.132Et04 1.4 18E+04 5 -4  17E+05 
7.109E+02 7.054E+02 6-8938+02 1.0blE+05 
2.575E+03 2.255E+O3 1.518ES03 4.481€+04 
6.695E-01 2.352E-01 1.020E-02 5-6b4E+03 
5.427E+00 I -636E-0 1 4-4868-06 2.455E+03 
I .946E+02 1-4931-31 0 . 0  0.0 
1.890E-04 1.8888-04 I.885E-04 6.152E+01 
7.156E-15 1.438E-26 0 . 0  3.798E-01 
2.lllE-05 3.084E-06 6.995E-08 7.803E-04 










3.27 OE- I b 
9.90 5E-02 



















7.98 C E + O I  
3.03CE+04 
2-46  7E+04 
5.004€+03 






5.39 SE + 00 
1.76CE+02 
3.271E-04 
4.26.X-04 1 657E-05 
2.04 4E+O6 
















































1.578E+02 1.492E+02 1.261E+02 
6.267E-07 6.267E-07 C.267E-07 
2.527E-05 2.527E-05 2.526E-05 
0.0 0.0 0.0 
0.0 0.0 0.0 
4.754E-54 0.0 0.0 
0.0 0.0 0.0 
0 .0  0 . 0  0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
9.905E-02 9.905E-02 9.905E-02 
0.0 0.0 0.0 
1.498E+03 1.405E+03 1.1571+03 
2.112E-03 3.25lE-06 3.248E-06 
I.L26E+04 9.b98E+OJ 8 -834El03  
1.380E+04 9.54bE+03 8 -83 tE+03  
9.686€+03 I .855E+O2 1-11 2E-01 
2 . l l lE+O4 4+266E+02 812588-02 
6.71SE-35 0.0  0.0 
2.969E+00 2.969E+00 2.969El00 
1-165E+05 5.804E+04 7.375E+03 
1.164E+05 5.80bE+O4 7.375Et03 
3.965E-02 3.965E-02 3.9651-02 
2-923E102 1.061€+02 5.079Et00 
4.067E+01 3.228E+O 1 2.79 7E +O 1 
8.274E-03 4.863E-05 E.005E-I1 
5.819E+02 9.810E+OI 2.02ZE+00 
8.207E+03 6.384E+03 3.013E+03 
3.7938+03 I .732E+03 7.353E102 
1.056E-02 I .056E-02 1.056E-02 
8.487E-Ob 4.872E--15 0.0 
2.7871+04 2.545E*04 2.099E104 
1.994E+04 1.949E+04 I .818E+O4 
1-6618-03 I.093E-11 6-7281-12 
1. I I OE+OS 4 .546E+O 3- 14 2E+03 
I . I 21E+05  4.601E+04 3+180E+03 
2-7471-05 1.914E-IO 2.07lE-IO 
4.841€+04 3.713E+04 1.681E104 
8-613E+02 8.5471+02 0.352E+02 
3.400€+03 2.987€+03 2.032E+O3 
1.257E+01 3.7901-01 I.039E-05 
I.9SOE-31 0 . 0  0.0 
3.262E-04 3.261E-04 1.25SE-04 
2.SSSE-14 5.135E-26 0.0 
9.801E-05 1.468E-05 4.565E-07 
6.269E+05 3.23OE+05 1.027Et05 




t 5 0  
\ S l  
Z L  95 
hE 55 
ALL03  
E k I O I Y  
CLl06  
!4k I 0 6  
S L l i l  
S E l i S  
TE1251r 
TE127 
T E  127Y 
T E l i S  
T E 1 5 9 Y  
C C I I 4  
C I l I 7  
ILIIIY 
0 8 1 4 0  
L#140  
C E I 4 1  
P C 1 4 3  
CE144 
P L 1 4 4  
P F l 4 4 M  
P#147 
P C I 4 8 M  
E C l C 5  
S L L T O T  
T C l b C  
TABLE C.43. 
CLIAL e u i  
CURIES OF PRINCIFAL FISSION PRODUCT NUCLIDES I N  LYFBR AXIAL BLANKET AND RADIAL 0LINKET SPENT FUEL 
A S  A FUNCTlON O F  DECAY T I Y E  (BLSfS = 1.0 Y7HY) 




































S E  
BE 
K F  













S E  
TE 
1 
X E  
CB 
B C  
LC 
CE 
P E  
N t  
PL  
S b  
EL 
GC 
T E  
0 -  
HC 
E6 
T U  
eE 
zm 
I m  
TA0LE C.44. WATTS OF FISSlON PRODUCT ELEMENTS I N  LYFBR A X l N  BLANKET A N 0  R A D I A L  'BLANKET SPENT FUEL 
AS A FUNCTION OF DECAY TIME ( B A S I S  = 1.0 HTHH) 
4.244E-CZ 
7.522~-10 





























~ . I ~ S E + O I  












S F  e9 
S F  sa 
t sa  
V 91 
Z F  5 5  
Y E  55 
a t i a z  
cviazM 
EL lac 
s v  lac  





L C I 4 O  
CE141 
P F 1 4 3  
CE144 
FL 144 
P L 1 4 7  
PL 148M 
SLCTCT 
1 C l A L  
( E L I ~ O  
TABLE C.45. WATTS OF PRlNClPAL F l S S l O N  PRODUCT NUCLlDES I N  L W B F  AXIAL BLANKET AND RADIAL BLANKET SPENT FUEL 
A S  A FUNCTION OF DECAY T I M E  (BAS15  E 1.0 M T H M I  
L X I A L  EKl  90.CC 180.00 i . o w  2 . a ~ ~  s . a m  R A C  EMT rio.oc iea.oD 1 . 0 1 ~  2 . 0 ~ ~  5 . 0 1 ~  
























1.1 86E+ 03 
1.04 1E-CE 
4.897EICl 1 . 0 2 E E f O I  
4.45EE-Cl C S S€ C
1.37SE-05 
i.275E-I1 






c .0  
1 . 0 5 E E - 1 4  
c.0 
~ . J S ~ E - I E  
i . i 3 ~ ~ + a i  







TABLE C.46. PHOTONS FROM FISSION PRODUCTS I N  LMFBR AXIAL BLANKET AN0 R A O I A L  BLANKET SPENT FUEL 
A S  A FUNCTION OF DECAY T I M E  (BASIS = 1.0 MTHM) 
18 GROUP PHOTON RELEASE RATES. PHOTONS/SECOND 

























I -198E+I 7 
1.216E+17 
9.023E+16 
9 .?86E+l 6 
2.325E+ 17 











90.00 180.00 1.OYP 2 . O Y R  
1.322E+l6 9.464E+15 €.020E+15 2.988E+15 
3.043E+l E 2.048E+15 1.304E+15 6.521E114 
2*664E+lE 1.960E+15 1.266E+15 6.259E114 
1 .BPOE+L E 1.364E+15 8.923E+14 4.426E+14 
3.170E+1 f I.630E+15 9.376E+14 4.355E+14 
1.625E+If 1.219E+15 7.983E+14 3.937E+l4 
9.666E+14 7.127E+14 4.883E+14 2.632E+14 
6.762E+It  3.525€+15 2.213E+15 1.438E+15 
1.31OE+L t 5 . 6 5 0 E + l 5  1.001E+15 I.56IE+14 
2r567E+14 1.931E+14 1.310E+L4 6.724E113 
1.595E+L 4 3.089E+13 2.035E+13 9.91 I E + 1 2  
5.972E+11 4-623€+13 2.985E+13 1.271E+l3 
5.905E+lP 1.102E+l2 7.504E+l l  3.752E+l1 
1.979E+l1 1.352E+l l  9.517E+l0 4.784E+10 
8.562E-OC 8.712E-06 8.990E-OL 9.440E-06 
5.556E-07 5.653E-07 5.833E-07 6 - 12SE-07 
3.513E-OE 3.574E-08 3.688E-08 3.873E-08 










7 - 158E+ I 4  









R A D  EKT 9C.OD 180.00 I - O Y R  2.OYR 
7.5668+17 I.68EEiL6 1.19?E+16 7.58IE+15 3.761€+15 
2.029E+17 4.20SEilS 2.870E+IS 1.833EiL5 9.584E+14 
1.582E+17 3.89?E+15 2.590Ei15 1.642Ei lS B.PIPE+I4 
1.610E+l? 3.390E+15 2.478Ei15 1-595E+15 7.880€+14 
1 -194Ei17  2.312ECLS I .722E+15 1 - 1 2 3 E i 1 5  5.564E+14 
1.298Ei17 4-121E+15 2.072Ei l5 1.181Ei15 5.1981+14 
3.069E+l7 2.075E+l5 1-56 LE+15 I .005E+I 5 4.954E+14 
2.244E+l7 1.23SE+l5 8.986E+14 6.1 I 5 E i l 4  3.286Ei14 
3*579E+L 7 8-9961+15 4 +653€+ 15 2.91 2E+15 1 .B99E+15 
3.97SE+17 1 - 75tE+ 16 7.579E+ 15 1 1 3 9 6 E i l 5  2.585E+14 
2 . 0 5 I E + l 7  3.501EiI4 2.583E+L4 1.753Ei14 9 - 2 3 6 E i 1 3  
?.833E+LI  2.11 :E+ 14 4.030E+ 13 2.62 7 E i 1 3  1.277EiI  3 
3+59tE+L6 7.544E+13 5-807Ei13  3.747E+13 1.59SE+13 
I .585E+l6 7.741E+12 1.392E+12 9.460E+l l  4 -730E+l  1 
7.616E115 2-520E+1 I 1.704E+LI I .200€+11 6.032Ei10 
3.216E+15 I.08FE-05 I.107E-05 Is l4OE-05 1.1938-05 
2.63BE+L 3 7-06 EE- 07 7 -1BOE- 07 7.394E-07 7.74 OE-07 




















2.192E+t e 5.015E+Lt  3.012E+16 1.6StE+16 8.251E+15 2.319E+15 3.162Ei18 6-525E+16 3.873E+16 2.112E+L6 1.054E+16 2.98IE+l5 
9.568E+17 1.760EclC 8.482E+15 3.196E+lS 11494E+15 5.610E+14 1.317E+lB 2.344Ei16 l . l23E+16 4.225E+L5 1.994Ei15 7.517E+14 
, .  
18 GROUP SPECIFIC ENERGY RELEASE PATES. MEV/IATT-SEC 
8ASIS=ONE TONNE I N I T I A L  HEAVY METAL: AOV O X  LMFBR: LCR-PU/U/U/U 
EYE&N 
AXIAL BKT 90.00 180.00 1 . O Y R  2.OYR 5.OYP R A G  BKT 90.00 L ~ O . O D  I -OYP 2.011 5.OYE 
1.E00E-02 
P.EOOE-02 

















G A M  POW 
1.247E+OS 2.882E+07 2.063E+07 1-312E+07 
5.575E+08 1.199E+07 8.258E+06 5.305E+06 
6.529€+08 1.659€+07 I . l l 6 E i 0 7  7 - l l O E + 0 6  
1.016E+05 2.227E+07 1.638E+07 1.058E+07 
I.l15E+OS 2-248E+O? 1.686E+O? I . l02E+07 
1.778E+09 5.759E+07 2.961E+07 L.704E+07 
7.6031+09 5.315E+07 3.986€+07 2.61lE+07 
9.283Ec09 5.268Ei07 3.884€+07 2.662E+07 
2.265E+lC 5.652E+OE 2.946E+08 1-849E+08 
3.717E+lO I.618E+05 6.980E+08 1.2361+08 
2.82EE+L 0 4.663E+07 3.509E+07 2.379E+07 
1.511E+10 4.057E+07 7.858E+06 5.175E+06 
8.928E+09 1.953E+07 1.512E+07 9.763€+06 
4.009E+09 2.360E+OC 4.406E+05 3.000E+05 
2.924E+OC I.O07E+Ot 6.876E+04 4.841€*04 
1.743E+09 6.223E-12 6.331E-12 6.533E-12 
I .  959E+0 7 5 -653E-I  1 5.751 E-1 3 5.935E--13 





5.46 BE +06 
7.912E+06 
1.288E+O 7 











1.535E+06 1.650E+09 3.674E+07 2-610€+07 
7.503E+05 7.373E+08 L.SZfEiO7 I.043€+07 
9.093E+05 8-624Et08 2-124€+07 1.4l lE107 
1-171EiO6 1.345E+09 2-833€+07 2-071E+07 
1.243E+O6 1.4758+09 2.857E+07 2.128E+07 
1.406~+06 2 .35e~co9 7 .487~107 3.764~+07 
5.982~+07 Z . ~ ~ Z E + I O  7.51 eE+oa 3.889~+08 
2.6CeE+O6 I-O04E+IO 6.77CE+07 5.03BE+07 
3.743E106 1.221Et10 6.751EiO7 4.898E+07 
5.158E+06 4.916E110 2.16SE+09 9.364Ei08 
21419E+06 31735E+10 6+364€+07 4.693E+07 
3.383€+05 1.992E+l0 5.37EEi07 1.025E+07 
3.347E+05 I .176E+IO 21467Ei07 1.899E+Ol 
I .885E+04 6-335E+09 3.09 4E+06 5-564E+05 
3.093E+03 3 -874Ei09  1 - 28 2E i05  8.670E+04 
7.452E- 12 2.337E+09 7.91 *E-I 2 8.042E- 12 
6.770E-13 2. t84E+07 7. LESE--13 7.305E-13 













I .  2 2 6 E i  07 







































e.5 I JE-I 3 
e.459~-14 
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TneLE c.47. GRAMS OF ACTINIDE ELEMENTS IN BLENDED L M F ~ R  HIGti-LEvEL WASTE 
AS A FUNCTION OF DECAY TIME (BASIS = 1.0 HTHMI 
















4.5W E+O 2 
1.292E+03 
1.394E+02 














2- 860E- I 0 
8.433E-0 7 




1 - 292E+0 3 
1.144E+02 




5.930E-01 8.535E-01 I.215E+00 2.297E+00 
2.725E-05 4.149E-05 6.173E-05 1.132E-04 
1.104E-13 2.281E-13 3-351E-13 3.410E-13 
1.695E-06 1.865E-06 2.345E-06 4.711E-06 
7.910E-11 8.705E-11 9.878E-11 2.354E-10 
7.998E-12 7.388E-12 6.292E-12 4.464E-12 
4.957E-22 1.005E-21 2.758E-21 2.134E-20 
1.012E-13 2.064E-13 3.065E-13 4.624E-13 
1.4078-17 2.487E-17 4.990E-17 2.441E-16 
I .077E-09 I .791E-09 3.130E-09 2.638E-08 
3 -708E-10 6.100E-I 0 9.634E-10 1.951E- 09 
I.750E-06 8.183E-06 3.136E-05 2.729E-04 
1.284E-05 1.296E-05 1.316E-05 1.396E-05 
4.304E+03 4.305E+03 4.306E+03 4.31 I E+03 
2.430E+02 2.46lE+O2 2.51 2E+02 2.7 lSE+02 
4.846E+02 4.9242+02 5.022E+02 5.273E+O2 
1.292E+03 I.292E+03 1.290Et03 1.276E+03 
1.062E+02 9.465E+Ol 7.98OE+OI 4.204E+01 
1.049E-07 9.774E-09 1.872E-10 2.5171-37 
7-854E-07 8.719E-07 8.680E-07 8.244E-07 
3.079E-18 1.959E-19 I.966E-21 2.077E-29 
6*430E+03 6.430E+03 6.430€+03 6.430E103 







2.34 BE-1 5 















7.23 ?E-1 4 
1 - 9 0  EE-05 
1-65 €E-07 





4 -  19CE-09 






8.56 l E + O O  
8.632E-23 
4.80 OE- 07 
0.0 
6.430E+03 
1.354Ec01 2.53lE+Ol 4.417€+01 4.967E+OL 
1.679E-04 21187E-04 2.58lE-04 2.851E-04 
5-592E-14 6.664E-13 1.755E--11 3.18SE-11 
7-237E-05 3.005E-02 3.384E+00 I.304E+01 
8.4616-06 1.252E-02 3.978E+O0 2.369E+0 1 
7.228E-08 3.988E-06 3 - l 4 l E - 0 5  3.517E-05 
4-295E- I7  5.577E-15 1.265E-13 2.568E-13 
2 - l l 2 E - 0 9  1.165E-07 9.176E-07 1.027E-06 
3-903E-13 5.065E-11 1.149E-09 2.3331-09 
3.285E-04 1.81 +E-02 1 -428E-0 1 1.598E-0 1 
1.044E-08 5.397E-07 2.137E-05 3.364E-05 
9 -925E-02 1.21 OE+OO 8.452E+OO I .  I I6E+O I 
4.036E-05 6.203E-04 2.739E-02 4.064E-02 
4.377EC03 4.612E+03 5.400E+03 E.476E103 
7-715E+02 9.067E+02 8.844E+02 8.424E+02 
5.557E102 6.375E+02 8.5468+01 1.537EIOl 
7.044E+02 2.440Ei02 5.3488-02 I.80LE-06 
8.069E+00 3.828E+00 6.309E-03 3.825E-03 
8.395E-23 5.865E-23 1 -626E-24 4.132E-27 
I .203E-07 1.914E--13 5.788E-20 I.470E-22 
0.0 0.0 0.0 0.0 
6.430E103 6.430E+03 6.430E+03 C.431EtOZ 
TABLE C.48. GRAMS CF PRINCIPAL ACTINIDE NUCLIDES I N  BLENDED LMFBR HIGH-LEVEL WASTE 
AS A FUNCTION OF DECAY TIME (BASIS = 1.0 HTHM) 
H L I  I.OYF 2.OYP 5.OYR 1O.OYP 3 0 . O V R  100-OYR 30C-OYR I.OKY 10.OKY 100.OKY 250.OKY 
0.0 4.345E-01 5.930E-01 
8.664E-12 2.234E-11 3.693E-11 
6.708E-I 1 7.23SE-I 1 7.264E-1 I 
2.966E-07 6.3941-01 1 A78E-06 
3.620E- 06 8.869E-0 E 1 -741E-04 
7.239E-02 1.995E-01 4.076E-01 
5.593E+00 5.6OZE+OC 5.61OE+OO 
8.612E-01 8.724E-01 8.84lE-01 
4.297E+03 4.297E+OZ 4.297E+03 
2.410E+02 2.420E+OZ 2-430E+02 
3.407€+00 2.412E+01 2.838E+01 
21999E+02 3.000E+02 3.001E+02 
1 - 06OEtO 2 I.O97E+ 0 i 1.133E+02 
2.593E+OL 2.4721+01 2.356E+01 
I.918E+01 1.919E+O 1 I .920E+OI 
6.494E+02 6.496E+02 6.497E*02 
1.877E+01 I.B69E+OI 1.860E+O! 
6.237E+02 6.237E+Oi 6.236E+02 
I.O18E+02 9.794E+OL 9.426E+OI 
6.401 E+03 6.422E+0 I 6.427E+03 






























4.29 7E +03 












2.297E+00 4.295E+00 7.63eE+00 1.354E+OI 2.531E+Ol 4.417E+OI 4.967E+01 
3.234E-10 3.867E-09 3.835E-07 3.734E-05 2.961E-02 3.357E+00 1.29 IE+OI  
2.16lE--10 5.374E-09 1.657E-07 8.458E-06 1.2528-02 3*978E+OO 21369E+Ol 
2.714E-04 2.700E-03 1.8OEE-02 9.861E-02 I . l45E+00 6.957E+00 7.790E+00 
2.476E-03 9.287E-03 3.60fE-02 1-824E-01 2.698E+00 2.305E+OI 4.21 2E+OL 
6.363E+00 1.782E+Ol 3.450E+01 4.3948+03 4.320E+01 3.353E+01 2.199E+01 
5.8491+00 6.453E+00 8.2leE+00 1*480E+OL 1.351E+02 8.401E+02 9.046E+02 
1.3 19E+00 2*734E+00 6.94 CE+OO 2-10 1E+OI Is332E+ 02 2 - 9 2  9E+O 2 2 -02 OE+ 02 
4+297E+03 4.297E+03 4.297E+03 4.297E+03 4.298E+03 4.301E+03 4.305E+03 
2.715E+OZ 3.38tE*02 4+941E+02 7.715E+02 9.067EC02 8.844E+02 €.424E+O2 
2.533El01 I.733E+OL 6-16CE+00 2.217E-01 3.290E-19 0 . 0  0.0 
3.024E+02 3.066E+02 3.163E+02 3.475C+02 5.438E102 6.651E+Ol 8.848E-01 
1.738E+02 2.020E+02 1.99SE102 1.856E+02 7.146E+01 5.125E-03 3.363E-08 
6.130E+00 2.24EE-01 1.38EE-02 I .310E-02 6.286E-03 4.079E-06 1.983E-11 
1-959E+Ol 2.036E+01 2.15EE+Ol 2.237E+OL Z . Z 2 0 E + O l  1.894E+Ol 1.448E+OL 
6.381E+02 5.759E102 41181E+02 1.363E+02 1.888E-01 I -224E-04 C.273E-10 
1.637E+Ol 1.190E+OL 4.78CEt00 I.964E-01 2.951E-19 0 .0  0.0 
6.220E+02 6.17SE+02 6.064E+02 5.678E+02 2.438E+02 5.336E-02 1.801E-OE 
3-2288+01 2.215Ei00 1.045E-03 1.118E-14 8.781E-15 9.012E-15 9.311E-15 
8.491E+00 8.442E+00 8.30CE+00 7.845E+00 3.765E+00 2.443E-03 l. lB8E-08 
6.429E+03 6.430E+03 6.43CE+03 6.430E+03 6.430E+03 6.429E+03 C.428Et03 
. 
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P O  
4 T  
R N  
F R  
R A  
A C  
T H  




A M  
C M  
E K  
CF 
E 5  





9 1 2 1 0  
R1213 
R1214 
0 0 2 1 0  
09221 3 
O0214 
















































4.546E- O €  
61642E-12 
I .028€+05 
I . O Y F  
1 . 9 9 9 E - O E  
5.563E-0 E 
5.563E-OE 






1 - 5 1  3E-03 










2 . O Y R  5 . O Y R  I O . O Y P  
3.251E-05 6.717E-05 9.868E-05 
9.046E-05 1 -869E-04 2.746E-04 
4.046E-05 1-869E-04 2.746E-04 
1.484E-04 3.066E-04 4.504E-04 
7.982E-10 1.618E-09 4.440E-09 
9.043E-05 1.869E-04 2.745E-04 
1. L68E-09 2.227E-09 5.40 2E-09 
9.043E-05 1 -869E-04 2.745E-04 
2.763E-08 4.576E-08 7.415E-08 
1.548E-03 I.6a4E-03 1.733E-03 
I.728E-01 I.750E-01 1.786E-01 
4.848E-03 9.081E-03 1 -599E-02 
1.255€+02 1.254Et02 1.253EtO2 
2.958€+03 2.646E+03 2.187E+03 
2.716E+03 2-711E+03 2.700E+03 
1.186E+04 7.081E+03 5.844E+03 
1.720E-04 1.602E-05 3.069E-07 
5.887E- 0 6  5.849E-06 5.30  3E-0 6 
5.744E-15 3.654E-16 3.668E-I8 











































30C.OYR 1 . O K Y  10.0KV 100.OKY 250.0KY 
2.11 7E-05 I .653E-05 21354E-04 5.697E-03 1.085E-02 
9 2 5 1 E - 0 5  7.595E-04 4.489E-02 b.873E-01 7.315E-01 
9.251E-05 7.595E-04 4.489E-02 4.873E-01 7.315E-01 
1.465E-04 1.109E-03 6.264E-02 6.2blE-01 8.807E-01 
4.36 2E-06 6.91 7E- 05 8.980E-03 2-037E-01 4. I35E-0  1 
7.51 €E-05 3.656E-04 1.799E-02 1.425E-01 1,600E-01 
4.36 CE-06 6.91 8E-05 8.981 E-03 2.037E-0 1 b. 136E-01 
7.95CE-05 4.348E-04 2.697E-02 3.462E-01 5,7361-01 
4.66 CE-06 6.984E-05 9.008E-03 2.050E-01 4 - 1 5  EE-0 I 
1.890E-03 3.578E-03 3.390E-02 3.487E-01 5.762E-01 
3.49SE-01 5.455E-01 6-409E-01 6.26bE-0 I 5.974E-01 
2.180E-01 2.793E-01 3.066E-01 4.492E-01 5 - 6 1  9E-01 
I . 2 lEE t02  1.138E+02 4.927E+Ol 6.343E-01 5.94 1E-01 
1.722E+02 6.915€+01 5 ~ 0 8 4 E + O l  *.210E+00 1.103E-01 
I1645E+03 5.852Ei02 4.928EIOI 1.106E-02 3.612E-07 
3.99CE+Ol 2*986E+OO 6.648E-01 4.203E-04 5.39lE-07 
3. ?6 CE- 16 3.267E- 16 2.283E- I 6  6 -33 OE-I 8 1-60 BE-20 
1.96fE-06 4.927€-07 3.095E-13 6.330E-18 1.608E-20 
0.0 0.0 0.0 0.0 0.0 
1.981E+03 7.719E+02 1.513E+02 8.986E+00 6.771E+00 
TAeLE C.50. CURIES OF PRINCIPAL ACTINIDE NUCLIDES I N  BLENDED LMFBR HIGH-LEVEL WASTE 
AS A FUNCTION OF DECAY TIME lBA51S = 1.0 MTHH) 








1 .  232E-07 
6.528E-OS 
4.9 I 3 E - I  0 
1.260E-07 
0.0 


























3 . 8 3 0 ~ - 0 8  
1.457E-I1 1.724E-11 3.495E-11 9.591E-11 7.423E-10 8-685E-09 
6.743E-LO 7.982E-10 I.618E-09 4-440E-09 3-436E-08 4.021E-07 
3.712E-Oe 3.600E-08 3.285E-08 2.825E-08 2.00EE-08 3-859E-07 
4.949E--10 5.035E-10 6.109E-LO I.391E-09 2.434E-08 8.114E-07 
3.715E-OE 3.602E-08 3.287E-08 2.827E-08 2.006E-08 3.859E-07 
6.743E-10 7.982E-10 I.618E-09 4.440E-09 3.436E-08 4.02LE-07 
4.949E-lC 5.035E-10 6.109E-IO 1.391E-09 2.434E-08 8.114E-07 
3.585E-OE 3.594E-08 3.320E-08 2.827E-08 2.006E-08 3-8591-07 
6.597E-IC 7.809E-10 I.583E-09 4.344E-09 3.262E-08 3.9341-07 
4.947E-IC 5.034E-10 6.IOBE-IO 1.390E-09 2.434E-08 8.112E-07 
4.950E-IC 5.036E-IO 6.IIOE-IO 1.39lE-09 2.435E-08 8.l lEE-07 
6.743E-lC 7.982E-10 1-618E-09 4.440E-09 3.436E-08 4.021E-07 
4.950E-1 C 5.036E-I 0 6. I10E-10 I .391E-09 2.435E-08 8 - 1 1  5E-07 
6.743E-IO 7.982E-10 1.618E-09 4.4401-09 3.436E-08 4.02lE-07 
6.743E-10 7.982E-IO 1.618E-09 n.440E-09 3.436E-08 4.021E-07 
4.949E-lC 5.036E-10 6 - l lOE-10  1.391E-09 2.435E-08 8.116E-07 
6.743E-IC 7 .982E- IO  1.618E-09 4.440E-09 3.436E-08 4-O21E-07 
6.743E-lC 7.082E-10 I.618E-09 4.440E-09 3.436E-08 4.0211-07 
1.29 1E-0 E 2.984E-08 1 -557E-07 6.186E-07 5 -480E-06 5.452E-05 
8.589E-07 I.686E-06 4-O2SE-06 71861E-06 2.398E-05 8.994E-05 
1.247E-02 2.548E-03 6.783E-03 I.375E-02 3.977E-02 I .114E-01 
5.647E-08 5.722E-05 5.962E-05 6.403E-05 8.536E-05 1 -765E-04 
I.707E-01 1.714E-01 I.735E-01 I.772E-01 1.915E-01 2.38EE-01 
1.244E+02 1.244E+02 1.243E+02 Lm243Et02 1.240EiOZ 1.232E+02 
4.131E+02 4.861EC02 4.979E+02 4.845E+OZ 4.338ElO2 2.968E*02 
1.866E+OL 1.866E+01 1.868E+OI I.871E+01 1-88lE+OI 1.907E+01 
8.501€+01 8.583€+01 2.812E+OL 3.138E+Ol 3.963E+Oi 4-604E+OI 
2.547E+0? 2.428E+03 2.101E+03 1.652E+O3 6.318E+02 2.313Et01 
7.330E-0i 7.335E-02 7.352E-02 7.379E-02 7.482E-02 7.776E-02 
2.230E+03 2.231E+03 2.231E+03 2.228E103 2.191E+03 1.977Ei03 
I.B17E+Oi 1.809E+02 1+784E+02 1.7448+02 I.S92E+02 l.L57E+02 
1 .808E+Oi  1.8OOE+02 1.775E+02 1.735E102 1.584E+02 I.I51E+O2 
1.244E+Oi I.244E+02 1.243E+02 1.243E102 1.240Ei02 I.232E+O2 
1.894E+04 4.133E+03 1.85OEt02 1.436E+02 I.310E+02 9.519E+OL 
1.023EiOi  9.981E+01 9.279E+01 8.216E+OI 5.052E+OL 9.20CEi00 
7.927E+02 7.629E+03 6.802E+03 5.617E+03 2.612E103 I.793E+O2 
I.462E+OC l.462E+00 I.461Ei00 1.461E+00 1 -458Et00  I -450E+00 
3.282€+04 1.766E+04 I.256E+04 1.086E+04 6.677E+03 3*125E+03 

















4- 36 ZE-06 
3.64 CE-04 






1. OSEE+ 02 








3.82 4E + O  1 
7. LOSE-02 
8-49 IE-02 
1 - 1 2  7ElOO 
1.983E+03 
4.26ee-06 
I.494E-06 1.940E-04 4-4001-03 8.932E-03 
6.917E-05 8.980E-03 2.037E-01 4.135E-01 
3.248E-04 1.792E-02 I.411E-01 IrSBOE-01 
3.249E-04 1.792E-02 I .41 ZE-01  1.58 IE-01 
3.248E-04 I.792E-02 I .4LIE-01 I.580E-01 
6.917E-05 8.980E-03 2.037E-01 b r 1 3 5 E - 0 1  
3.249E-04 1.792E-02 1.41 2E-0 1 1-58 I E - 0 1  
3.248E-04 1.792E-02 I . 4 I l E - 0 1  l r580E-01  
6.767E-05 8.786E-03 1.993E-01 b.046E-01 
3.248E-04 1.792E-02 1.411E-01 I.58OE-01 
3.250E-04 1.793E-02 1.412E-01 1.58 lE-01 
6 - 9 1  7E-05 8.980E-03 2.037E-0 I 1.135E-01 
3-250E-04 1.793E-02 1 - 4 1  2E-0 I 1-58 LE-0 1 
6-917E-05 8.980E-03 2.037E-01 4.135E-01 
6.917E-05 8.980E-03 2.037E-01 b.135E-01 
3.250E-04 1.793E-02 1.412E-01 1.58iE-01 
6.91 7E-05  8 -9801-03 2.037E-01 4.135E-0 I 
6.917E-05 8.980E-03 2.037E-01 4.135E-01 
1.991E-03 2-312E-02 I.405E-01 1.573E-01 
5.440E-01 6-39bE-01 6.237E-01 C.941E-01 
1.767E-03 2-613E-02 2.232E-01 4.079E-01 
2 .?47E-01 2.701E-01 2.096E-0 1 1.375E-0 1 
1.360E-03 8.62 IE-03 1 - 3 1  3E-0 2 I .308E-02 
5-440E-01 6.394E-01 6.237E-01 5.941E-01 
1.132E+O2 4.863E+01 1.064E-02 3.59LE-07 
3.797E+00 5.634E-18 0 . 0  0.0 
2-16 l E + O I  3.382E+ 01 4. I36E+00 5.50 2E-02 
4.230E+01 I - 6 2 9 E t 0 1  1.168E-03 7.666E-09 
1 *350E+00 6.478E-01 4.204E-04 2.044E-09 
8.544E-02 8.48OE-02 7.236E-02 5.531E-02 
4.681E+02 6-4811-01 4.204E-04 2.15bE-04 
1-909E+00 2.869E-18 0.0 0.0 
1.900E+00 2.854E-18 0.0 0.0 
1.132E+02 4.863E+O1 1.064E-02 3.5911-07 
I -571E+00 2.3671-18 0.0 0.0 
2.872E-09 0.0 0.0 0.0 
9-050E- 13 7.107E-13 7.29.E-13 7.5368-1 3 
1.347E+00 6.467E-01 4.196E-04 2.041E-05 





8 1  
PO 
4 1  
RN 
F R  
R A  
4 c  
TH 




A M  










P O 2 1 0  
PO213 
PO214 


















W 2 4 2  
4Y241 
AM242 







TABLE C.51. WATTS O F  4CTlNIOE ELEMENTS I N  BLENDED LUFBR HIGH-LEVEL WASTE 
A S  A FUNCTION O F  DECAY TIME (81515 = 1.0 HTHM) 





5.375E-09 2.877E-I I 
0.0 2. I I f  E-0 t 
4.862E-09 2.677E-11 
I.7-E-04 I.908E-06 
4.407E-OS 3.3588-1 I 




3.346E+OC 1 .S13E+O 1 
7.835E+OI 7.836E+01 
3.952E+02 3.031E+02 
6.2 00E-07 2.8 1 1 E-0 7 
1 -823E-07 2-291E-07 
5.287E-15 5.6498-1 C 




















3 -71  6E+O 2 
1.580~--06 2 .321~-06 2.373~-06 1 . 3 7 e ~ - o 6  
3.558E-07 5.228E-07 5.348E-07 3.139E-07 
3.179E-06 4.671E-06 4.778E-06 2.792E-06 
1.399E-05 2-056E-05 2.103E-05 1-231E-05 
6.905E-11 1.895E-10 I.466E-09 1-716E-08 
7.095E-06 I.042E-05 1.066E-05 6-2211-06 
6.403E-11 1.739E-10 1.331E-09 1.553E-08 
6.414E-06 9.422E-06 9.637E-06 5.622E-06 
7.790E-11 1.889E-10 1.269E-09 1.415E-08 
6.703E-06 9.584E-06 9.931E-06 7.484E-06 
4.011E-04 4.0931-04 4.418E-04 5.492E-04 
3.101E-01 3.IOOE-01 3.095E-01 3.07SE-01 
I.802E+OL 1.766Ei01 I.621E+Ol l * I 8 € E + O 1  
7.838E+01 7.827E+OL 7.701E+01 6.982E+01 
2.416E+02 1.997E+02 91344E+Ol 6.765E+00 
1.187E-08 2.274E-10 3.293E-17 2-353E-18 
2.49lE-07 2.288E-07 1.785E-07 1 -357E-07 
1.434E-17 1.440E-19 1.521E-27 0 . 0  
3.383E+02 2.960E+02 1.870E+02 8.876E+OL 













3.04 I € - 0 1  
5.52 1E+00 
5.16 CE+O I 
9.97SE-02 
2 -33  4E-18 
9.09EE-08 
0.0 
5.75 e ~ +  o I 
3 -648E-07 
1 -269E-06 









8.038E- 0 3  








T4BLE C.52. WATTS OF P R I N C I P N  ACTINIDE NUCLIDES I N  BLENDED L M F B R  HIGH-LEVEL 
A S  A FUNCTION OF DECAY TIME (BASIS = 1.0 HTHU) 
HL w L.OYP 2.OYR 5.OYR IO-OYP 30.OYR 1 0 0 . 0 Y R  300.0YR I-OKY 
1.449E--10 7.754E-13 9-179E-13 1.86lE-12 5.106E-12 3.952E--11 4.624E--10 5.01CE-09 7-954E-08 
1.567E-12 I.578E-12 I.606E-12 I.948E-12 4.4351-18 7.764E-11 2.588E-09 5.437E-08 I.036E-06 
8.832E-11 8.565E-1 I 8-307E-11 7.578E-11 6.518E-11 4.6i4E-11 8.89eE-10 2-991E-08 7.490E-07 
5.295E-10 2.835E-12 3.355E-I2 C.803E-12 1 -807E-1 I 1.445E-10 1.6908-09 1.834E-08 2-90BE-07 
6.295E-12 613421-1 2 6.452E-12 7.829E-12 1.782E-11 3.l iOE-10 1.040E-08 2.181E-07 4.164E-06 
9.435E-lC 1.149E-OS 1.152E-09 1.064E-09 9.063E-10 6.429E-10 1.237E-08 4.15€E-07 1-041E-05 
6.237E-09 3.339E-11 3.952E-11 8.012E-11 2.199E-10 1.701E-09 1.991E-08 2.160E-07 3.425E-06 
3.217E--10 2.297E--11 2.337E-I1 2.836E-11 6.456E--11 1.130E-09 3.767E-08 7.91?E-07 1.5088-05 
I.780E-11 1.793E-11 1.825E-11 2.214E-11 5.04LE-11 8.8i3E-10 2.941E-08 6.175E-07 1.177E-05 
5.375E-09 2.877E-1 I 3.406E-11 6.905E-11 1.895E-10 1.466E-09 1.716E-08 1.861E-07 2.952E-06 
0.0 I .640E- I1  I.669E-11 2.025E--11 4.609E-I I 8.068E-10 2.68SE-08 5.651E-07 I -077E-05 
4.862E-09 2.602E-1 1 3.080E-11 6.245E-11 1.714E-10 1.326E-09 1.5521-08 1.683E-07 2-669E-06 
8.819E-11 4.728E-13 5.597E-13 1.135E -1 2 3. I 1  4E-12 2.4 IOE-1 1 2 . 8  1 SE-1 0 3.05SE-09 4.850E-08 
I.419E-11 L.429E-11 1.454E-11 I.764E-11 4.016E-11 7.031E-10 2.3438-08 4.924E-07 9.383E-06 
4.400E-09 2-355E-11 2.788E-1% 5.653E-11 I.551E-10 1.200E-09 1.404E-08 1.5241-07 2.416E-06 
1 -923E- 1 I 2.063E- 1 1 2 -442E-I 1 4.950E-11 I -358E- I 0 1.0 5 1 E-09 1 -23 OE-0 8 1-33 4E- 07 2. I 1  6E- 06 
I.695E-10 3.654E-lC 8.446E-10 4.406E-09 1.750E-08 1.551E-07 I.543E-06 I .03iE-05 5.635E-05 
3.852E-04 3.874E-04 3.890E-04 3.939E-04 4.021E-04 4.346E-04 5.420E-04 7.90EE-04 I -235E-03 
1.019E-09 2.497E-0e 4.902E-08 1-171E-07 2.285E-07 6.9711-07 2.614E-06 I.01LE-05 5.1368-05 
1.303E-OE 3.591E-05 7.339E-05 1.954E-04 3.96LE-04 1.146E-03 3.208E-03 6.212E-03 7.911E-03 
1.5lOE-06 1.530E-OC I.SSOE-06 1.615E-06 1.735E-06 2.312E-06 4.793E-06 1.21 €E-05 3.683E-05 
3.007E-01 3.007E-01 3.006E-01 3.005E-01 3.004E-01 2.998E-01 2.979E-01 2.923E-01 2.737E-01 
I .934E+00 1.369E+0 I 1-61 1 E+Ol I .bSOE+Ol 1.606E+O 1 1 .438E+O 1 9 .83€E+OO 3.49CE+00 I -258E-01 
5.748E-01 5.7501-01 5.752E-01 5.757E-01 5.766E-01 5.796E-01 5.8761-01 6.06EE-01 6.660E-01 
7.5211-01 7.787E-01 810431-01 8.754E-01 9.771E-01 1.234E+00 I.434E+00 1.415Et00 I.317E+00 
2.163E-03 2.165E-03 2- I66E-03 2.171E-03 2.179E-03 2.210E-03 2.296E-03 2-43EE-03 2-523E-03 
7.406E+01 7.408E+01 7.410E+OI 7.410E+01 7.40LE101 7.278E+01 6.56eE+OI 4.76SE+Ol 1.555E+Ol 
2. L10E-0 1 2. I OOE-0 1 2.091 E-01 2.062E-0 I 2.01 6E-0 1 1.840E-0 I I.337E-0 I 5.37 2E-02 2 -2 O8E-03 
3.9991+00 3.998E+OC 3.998E+00 3.997E+00 3.995€+00 3.987E+00 3.961E+00 3.887E+00 3.640E+00 
1.032E+02 2 . 2 0 1 E + O I  4.801E+00 2.150E-01 1.668E-01 1.522E-01 1.LOIE-OI 4.44:E-02 1.826E-03 
3.8441+00 3.752E+00 3.662E+00 3.404E+00 3.014E+00 1.853€+00 3.377E-01 2.6OEE-03 L.054E-10 
2-B81E+02 2.773E+02 2.669Ec02 2.37%€+02 1.965E+02 9.138E+01 6.270E+00 2.970E-03 311668-14 
4.851E-02 4.8511-02 4.850E-02 4.849E-02 4.847E-02 4.839E-02 4.812E-02 4.734E-02 4-471E-02 
4.770E+02 3.967E+02 3-715E+O2 3.382E+02 2.9581+02 1.869E+02 8.871€+01 5*75€E+01 2.165E+OL 
5.194~-03 ~ . ~ L ~ E - o J  s . P ~ ~ E - o ~  5.30*~-03 5.414~-03 5 .852~-03 7 .298~-03 I.O~CE-OZ I . ~ ~ ~ E - o z  
3.626E-06 7.707E-05 
7.1 79E- 05 7.2 I OE-04 
3. I05E-04 3.043E-03 




5.262E-04 4.2661-0 3 
3.137E-04 7.1 16E-03 
9.319E-04 1.026E-02 
1.459E-03 I -462E-03 
8-817E-03 I.297E-02 
I.371E-01 1.909E-02 
1.552E+00 1 -296E-01 
1.585E+ 00 3.56 OE-04 
2.205E-02 1.397E-05 
1 -586E-18 4.398E-2 0 
L.ll6E--14 2.3521-19 
0.0 0.0 
3.312E+00 2.366E-0 1 
WASTE 



































































































































TAeLE C.53. PHOTONS FROM ACTINIDES I N  BLENDE0 LMFBR HIGH-LEVEL WASTE 
AS A FUNCTlON OF DECAY TINE (BASIS = 1.0 MTHM) 
18 GPOUD PHOTON RELEASE RATES. PHOTONS/SECONO 
BASI5=ONE TONNE I N I T I A L  HEAVY NETAL: ADV O X  LMFBR: LhR-PU/U/U/U 
HLM I.0YE 2.0YR 5.OYP I O - O Y Q  30.OYR 1OO.OYR 3 0 0 . 0 V R  1.OKY 10.011 100.0KY 2 5 0 . 0 K V  
c 
ECE&N 




















6.161E+l4 1*951E+14 1.045E+14 
2.245E+12 2.243E+I i 2.243E+L2 
1.927E+12 9.408E+1 I 7.29lE+l I 
3.0908+13 3.090E+L 3 3.091E+I 3 
4.459E+12 4.441E+12 4.424E+12 
4.000E+12 3.916E+LZ 3.875E+12 
2*82RE+12 2.770E+12 2.735EC12 
1 . 5 5 1 E l l l  I . 545E+ l I  1.544E+Il 
1.044E+lO 3.314E+05 I.879E+09 
1.510E+IO 1.338E+lC I.297E+IO 
t. 142E+O.? 4.157E+OE 3.665E+08 
3.458E108 2.408E+Oe 2.122E+08 
2.€50E+08 I.402E+OE 1.241E+08 
8 .463~+0s  7 .897~+05  7.747~+09 
1 . ~ O I E + O ~  I . X ~ E + O ~  I . I  0 7 ~ + 0 8  
7.703E+07 5.372E+07 4.738Et07 
8.870E+06 6.192E+OC 5.463EIOC 
1.021 E+06 7.11BE+OE 6.278EC05 
71581E+13 6.838E113 4.941E+13 3.005E+13 2.000E+13 9.146E+12 
2.2428+12 2.237E+12 2.194E+12 I.970E+12 1.425E+12 4.923E+Ll 
6.631E+ll  6.468Ell  I 6 .O i lE+ l l  5.361E+ll  4 . 5 6 e E i l l  3 . 4 3 5 E i l l  
3.09LE+13 310861+13 3.034E+13 21737Ei13 1.98eE113 6.537E+12 
4.3758+12 4.300E+12 4.069E+12 3.709E+12 3.460Ei12 3.160E+I2 
3.788E+12 3.659E+l2 3.265E+12 2.673EI12 2.321E112 2.051E+12 
2.648Ec12 2.520E+12 2.138E+12 1 -630Et12 1.48CE+12 1.386E+12 
1.5L2E+l I 1.539Et l  I 1.5?0E+I I 1.512E+11 1.481E+L I I - 4 1 5 E t l l  
1.494E109 1.486E+09 1.4578+09 1.343E+09 1 - 1 O l E + O F  7.683E+08 
1.257E+IO l.ZOBE+lO 1.052E+10 7-321EcO9 2-977E+09 1 . 5 8 7 E + O B  
7.549Ei09 7.280E109 6.406E+09 4.492E+09 1.79SE109 7.986€+07 
3r l86E+O8 2.6348108 1.234Ei08 9.747E406 1.23SE+06 4*199E+06 
I.BL4E+08 1.524E+08 7.125E+07 5.490E+06 5.915E+05 1.444E+O6 
1.092E+08 9.176E+07 4.482E+O7 5.230EW6 1.03SE+06 7.647E+05 
9.625E+07 7.953E+07 3.718E+07 2.85CE+06 2.753E+05 2.204E+05 
4.118EC07 3.402E+07 1.590E+07 1.22OE+O6 1.164Ei05 9.24=+04 
4.749E*06 3.924Ei06 1.844E+06 1.404E+05 1.32CE+O4 l.O6lE+O4 
5.156E+05 &.508E+05 2.107E+05 1.612E104 1.51CE103 1.216E+03 





















































e . i 9 o ~ + o 9  
6.627E+14 2.405E+14 1.495E+14 1.206Ei14 1.3288+14 9.250E+13 6.81OE+13 4.91SE+13 2-3268+13 5.425E+L2 1-328E+L 1 1.559E+ll  
I.275E+L3 6.368E+lZ 4.985E+12 41517E+12 4.350E+l2 3.874E+12 3.17SE+12 2.47tE112 1.429E+12 4.293E+ll  I .855E+l0 2 - 2 2 Q E i L O  
18 GROUP SDEClFlC ENEPGY RELEASE PATES. MEV/WATT-SEC 
BASIS-ONE TONNE I N I T I A L  HEAVY METAL: ADV O X  LMFBR: LhR-PU/U/U/U 
EPE4N 







2.250E- 0 1  
3.750E-01 
5.750E- 01 
8. EOOE-0 1 
1.250E+00 
1.750E+00 





1 .  LOOEIOl 
TOTAL 


























I.906E+ 0 2 









I . 7 7 7 ~ + 0 t  
I.567€+06 L.137€+06 I.026EiO6 7.412E+05 4.508E+05 
5.607E+04 E.604€+04 5.592E+O4 5.485E+04 4.924E104 
2.734E+04 2.486Et04 2.426E+04 2.2581+04 2.OLOE+04 
3.761E+05 3.719E+05 3.655E+05 3.459E+05 311531+05 
4.844Ei05 4.735E+05 415741+05 4.082E+05 3.341E+05 
6.153E+05 5.959E+05 5.671E+05 4.810E+05 3.668E+05 
5.791E+04 5-784E+04 5.773E+04 5.737E+04 5.670Ei04 
I.O80E+03 8.593E+02 8.545E+02 8.378E+02 7.7248+02 
1m102E+04 1.068E+04 1.026E+04 8.943Ei03 6.224E+03 
9.684E103 9.436E+03 9.lOOE+03 8.007E+03 5*615E+03 
6.414E+02 5.576E+02 4.6IOEIOZ 2.159E+02 1.70CE+OI 
3.413E+02 3.004E+02 2.523E102 1.233E+02 I .438E+01 
2.369E+02 2.059E+02 I.701E+02 7.951Ei01 6.099Et00 
3.824Et01 3.324El0 1 2 -746E +O I 1.284E+ 0 I 9.83 1 E-0 I 
6.905E+00 6.002E+00 4.959E+00 2.318E+00 1.774E-01 
L . 7 7 r ~ + o 6  I .  7 7 7 ~ + 0 6  I . 7 7 5 ~ + 0 6  I . 7 4 5 ~ + 0 6  I .§r4~+06 
4 .775~+02  4 . 1 5 o ~ t o 2  3 .429~+02  1.603~+02 1.235~+01 




2.94 I 1 4 ~ € + 0 6  E105 
2.90 SE+05 
3.34 x + 0 5  
6.36 I E  +02 
2.53 E t 0 3  
2 .244+03  
1-332E+OO 
2.85 E E + O O  
9.63EE-01 
9-28 OE-02 
1 - 6 6  CE-02 






3 -759E C O S  
2.686E+05 
2.564E+05 












3-468E+04 l .O51E+03 
6.368E+02 1.21 1E+O2 
4.958E+03 I.693E+02 
2*878E+OJ 1.401E+02 
1.158E+05 1 - 7 1  5E+03 
1.0998+05 4.799E*02 
1.341 E+05 1.205E+O3 
2.516E+04 5.202E+03 




1.2 72E+O2 9.998E+02 
4.213E+00 2.203E+Ol 
8-680s-01 5.096E+00 
1.360E-0 1 9 -567E-03 
2.191E-02 1.537E-03 
3.95SE-03 2.776E-04 










2 - 5 8  18103 
3.34OEt03 






1.275E+07 6.368E+O€ 4.985Ei06 4.517E+06 4.350E+06 3.874E+06 3.17SEI06 2.47(1+06 1.429E+06 4.293E105 1.8558+04 2.220E104 













A M 2 4 1  
A M 2 4 3  
CN242 
CU243 
C Y 2 4 4  





TABLE C.54.  1ALPHA.N) NEUTRONS FROM ACTINIDES I N  BLENDED LMFBR HIGH-LEVEL WASTE 
AS A FUNCTION OF DECAY TIME (BASIS = 1.0 HTHH) 
a w  1 . 0 Y E  2 .OYR 5.OYR 1 0 . O Y P  30.OYR 100.0YR 30C.OYR 1 - O K Y  I O . O K Y  1 0 0 . O K Y  2 5 0 . O K Y  
1.094E-01 5.859E-04 




2.5 14E-0 3 1.346E- 0 5 
6.216E-04 L 3 2 8 E - O C  
1.290E+02 1.296E+Oi 
6.8131+04 4.824E+OE 

























1.406E-03 3.858E-03 2.986E-02 3.493E-01 
1.624E-04 3.698E-04 6.473E-03 2.157E-01 
5.052E-06 1.150E-05 2.013E-04 6 - 7 1  OE-03 
1.319E-04 3.620E-04 2.801E-03 3.277E-02 
1.439E-06 3.277E-06 5.736E-05 1.912E-03 
3.229E-05 8.861E-05 6.857E-04 8.023E-03 
7.98SE-06 2.191E-05 1.696E-04 1.984E-03 
1.318E+02 1.345E+02 1.454E+02 1.813E+02 
5.815E+05 5.658E+05 5.066E105 3-466Et05 
1.352E+04 1.354E+04 1.361E104 1.380E+04 
2.097E+04 2.340E+04 2.955E+04 3.434E+04 
2.599E+06 2.596E+06 2.553EtO6 2.303E+06 
1.915E+05 1.914E+05 1.910E105 1-898E+05 
I .493E+06 1.159E+O6 I .  057E106 7.682E+05 
9.387E+05 8.3121+05 5 . l l l E + 0 5  9.313E+04 
4.822E+07 3.982E+07 I-852E+07 1.271E+06 
3.512E103 3 .51 IE+03 3.505E+03 3.48EE+03 
3 . 7 9 a ~ + o o  
1 . 4 1  aE-01 
4.533Ei00 
3.5561-01 
4 - 0  I 7E-02 
8.70 4E- 0 2  









3 - 1 2  5E+03 
3 . 3 9 e ~ + o 4  
6 -01 OEIOl 
















7.8031+03 1.770E+05 3.593EiO5 
1.482Et02 1.167E+03 I .307Et03  
7.32OE+02 I .660E+04 2.371Ei04 
4.223E+OL 3.326E+02 1.724Ei02 
1.792E+02 4.065E+03 e.252E+01 
4 . 4 3 2 E t O l  1.005E+03 2.041E103 
4.854E+O2 4.735E+02 4.510E+02 
6.579E-IS 0 . 0  
21447E+04 2.993E+03 3.982E+OL 
1.215E104 8.713E-01 5.717E-01 
7.551E+02 4.897E-0 1 2.509E-06 
7.489E+04 11639E+O I C.530E-04 
1.911E-14 0 . 0  0.0 
0.0 0.0 0.0 
5.038E-09 5.171E-09 5.342E-09 
1.554E+03 1.008E+00 4.9041-06 














TABLE C.55. SPONTANEOUS FISSION NEUTRONS FROM ACTINIDES IN BLENDED LMFBR HIGH-LEVEL WASTE 
AS A FUNCTION OF DECAY TIME (BASIS = 1.0 MTHNI 
5 . O Y R  1 0 . O Y P  3O.OYR 100.0YR 30C.OYR 
5 . 4 5 2 E + O 1  5.452E+O I 5 452E+O I 5.452E+O 1 5.45 2E+OI 
7.726E+04 7.51 7E+04 6*731E+04 4.6051+04 1.637E+04 
1-123E+05 1.253E+05 1.583E+05 1.839E+05 1.820E105 
3-245E+04 3.257E+04 3.302E+04 3.4328+04 3.63eE+04 
2 -086€+03 2 -08 5E t 0 3  2.08 IE+03 2.06 7E +O 3 2.025E+03 
1.205E+06 9.352E+05 B.532E+05 6.201E+05 2.491E105 
9.3451+08 7.718€+08 3.589E+08 2.463E+07 1.167E+04 
2.259E+06 2.257E+06 2.251E+06 2.228E+06 2.164E+06 
3.1738+03 3.1721+03 3.172E+03 3.172E103 3*17lE+03 







1 - 2 b Y - 0 7  
I.953E+O6 
3.166E+O3 
1 0 - O K Y  1 0 0 . O K Y  
5-453E+01 5.457E+O1 
8-74 lE-16 0.0 
6.507E+04 4.66 7E+O 0 
3.742E+04 3. I93E+04 
8-15BE+02 1.785E-01 
1.542E--10 0.0 
9.765E-08 I .002E-07 
5.224E+05 9.803E-0 I 














TAmE 2.492E+09 1.428E+05 1.169E+09 9.923E+08 8.204E+08 3.857E+OB 3.277EC07 5.01 OE+O6 2.964E+O6 7.572E+05 2.768E+05 4.753Et05 


















R U  
RH 
P D  
A G  
c o  
I N  
S N  




c s  
O A  
LA 
CE 
P I  
ND 
P M  
S H  
EU 
G D  
TB 
D Y  
ER 
T M  
Y B  
TOT 
no 
TABLE C.56. G R A M S  O F  FISSION PRODUCT ELEMENTS I N  BLENDE0 LMFBR HIGH-LEVEL WASTE 
AS A FUNCTION OF DECAY T I M E  (BASIS = 1.0 M T H M I  
HLW 1.OYF 2 . O Y R  5.OYR I O s O Y P  30.OYR 100.OYR 30C.OVR I.0KY 10.OKY 100.OKY 250-0KV 
5.445E-04 5. 4458-04 5.445E-Ob 5.445E-04 
1.988E-04 1.9888-04 1.988E-04 1.988E-04 
4-3018-35 0.0 0.0 0.0 
2.9506-07 2 -950E-07 2.950E-07 2.950E-07 
I .041E-05 1.041E-05 1.041E-05 I .041E-05 
2 .32 IE+00 2-321E+OC 2 .32 lE i00  2 .32 lE+00 
6.667E-0 1 6.667E-01 6.667E-01 6.667E-01 
5.329E+Ol 5.329E+01 5 . 3 2 8 E + O l  5.328ElOl 
1-61 OE-02 1.618E-02 1 -626E-02 I .652E-02 
2.736E+02 2.736E+02 2.736E+02 2.736E+02 
6.305E+02 6.184E+02 6.098E+02 5.853E+02 
3.291E+02 1.252E+02 3.251Ec02 3.251E+O2 
3.340E+OZ 3.339E+01 3.347E+03 3-371E+03 
I - 8 5 4 E t 0  I 4.251 E-0 I 1.2 L7E-02 b.990E-03 
3.976E+03 b.OlLE+OI 4.012E+03 4.012E+03 
1 .037E+03 I .  037E+0? I .037E+03 I-O37E+O3 
4.122E+03 3.950E+03 3.867E+03 3.793E+03 
I .149E+03 L.L54E+OL 1.154E+03 1.15bE+03 
2.971E+03 3.137E+OZ 3.220E+03 3.294E+03 
3.329E+02 3.316E+Oi 3.311E+02 3.308E+02 
3.641E+02 3.653E+05 3.658E+02 3.659E+02 
2.762E+01 2.770E+OI 21775E+Ol 2.7BBE+01 
3.894E+Oi 3.887E+Oi 3.886E+02 3.886E+02 
I - 2 9 8 E 1 0 2  1.205E+OP 1.127E+02 9.819E+Ol 
8.635E+02 8.722E+Oi 8.799E+02 8.9bbEt02 
5.009E-01 1 ~ 9 9 7 E + 0 0  2.1 32E+00 2. I 4 6 E + O O  
0.0 3.638E-OE 5.754E-08 1.210E-07 
5-01 3Et03  4.952E+OZ 4.899E+03 4 -770Et03  
1.772E+03 1 .834Ei01  1.8871+03 2.016E+03 
1.513E+03 1.513E+OI 1.513E+03 1.513E103 
3.012El.03 2 .832E+O? 2.760Et03 2.713E+03 
1.403E+03 1.406E+O? I .406E+03 1.406E+03 
4.300E+03 4.477E+01 4.549E+03 
2.894E+02 2.216E+Oi 1.702E+02 
1 .244Et03 1.31lE+OL 1.36lE+03 
I .719E+02 1.6556+02 1.600E+02 
1.362E102 1 .440E+Oi  1*509E+02 
t . l64E+O 1 1. I5 LE+ 0 1 1.1 SOE+ 01 
1.018EIOI 1.031E+0 1 I.O31E+Ol 
3.136E-01 3.136E-01 3.136E-01 
4.358E-01 4.358E-01 4.358E-01 
1.758E-04 1.68bE-04 1.672E-Ob 
3.1 LEE-0 5 3.856E-OC 3.973E-05 

















1.04 L E 4 5  












1. I 5 4 E  + 0 3  
3-3041+03 












1 .406E tO 3 
4.600E+03 











5.445E-04 5.44CE-04 5.445€-04 5.445E-04 5.445E-04 5.4051-04 5.445E-04 
1-988E-04 1 -988E-04 1.98eE-Ob 1.987E-04 1.980E-04 1.915E-04 1.BlOE-04 
0.0 0.0 0.0 0 . 0  0.0 0.0 0.0 
2.950E-07 2.950E-07 2.95CE-07 2.950E-07 2.950E-07 2.950E-07 2.9501-07 
I . 04 lE -05  I .041E-05 1.041E-05 1.041E-05 I.0blE-05 I sObIE-05  1.041E-05 
2.3211+00 2.321E+00 2.321E100 2.321E+00 2.321E+00 2 .321E+00 2 .32 lE+00 
6.667E-01 6.667E-01 6-667E-01 6.667E-01 6.667E-01 6.667E-01 t.667E-01 
5.3281+01 5.328E+01 5.32CE+Ol 5.32OE+01 5.249E+01 4.811E+01 4 . 5 9 b E t O I  
1 -862E-02 8-45 LE-02 9-13 1E-02 9.983E-02 8.1 468-01 5.192E+00 7 -358Et00  
2.736E+02 2.736E+02 2-73CE+02 2.736E+02 2.736E+02 2.736E+O2 2.736E102 
4.369E102 2-890E+02 2.54CE+02 2.54SE+02 2.545E+02 2.545E+02 2.5bSE102 
3-251E+02 3.251E+02 3 . 2 5 0 E I O 2  3.250E+02 3-250E+02 3.250Et02 3.250E+02 
3.520E+03 3.668E+O3 3 -7021+03  3.702E+03 3.699E+03 3.672E+03 3.629E+03 
1 -270E-02 3.43 1E-02 9.601E-02 3.120E-01 3.083E+00 3.01 BE+O 1 7.297Et0 1 
4.012€+03 4*012E+03 4-012E+03 4.012E+03 b.OlZE+OI Q . O 1 2 E + O 3  4.012E103 
1 * O M E + 0 3  I .03tE+03 I .O3tE+03 1.033E+03 I.O03E+03 7.486E+O2 4.595E102 
3.7831+03 3 -78  3E+03 3.78 X + 0 3  3.786€+ 03 3-81 6E+ 03 4 .070E+03 b -35 QE+03 
l . I5bE+03 I-I5bE+03 1.154E+03 I . I 54E+03  1.154E+03 1.1548+03 I.l54E+01 
3.305E103 3.305E+03 3-30EE+03 3.305E+03 3.304E+03 3.298E+03 3.289€+03 
3.65JEt02 3.651E102 3.651E*02 3,651E+02 3.651E+02 3.651E+02 3.651EIO2 
3.886E102 3 - 8 8 1 E t O 2  3.884E+02 3.880E+02 3.827E+02 3.446E+02 1.162Et02 
9.07bE+02 9-075E+02 9.07tE+02 9-080E+02 9-133E+02 9.514E+OZ S.798E102 
2.146E+00 P.lbCE+OO 2.14tE+00 2.146E+00 2.146E+00 2.144E+00 2.lblE+00 
6.4998-07 2,131E-06 6-362E-06 2.117E-05 2.115E-04 2.lllE-03 5.260E-03 
b.I47E+03 3.526E+03 3-374E+03 3.3728+03 3.367E+03 3~318E+03  3.2411+03 
2.638E+03 3.25SEl03 3-41 i E + 0 3  3.41bE+03 3-418E+03 31467E+03 3.545E+03 
1.513E103 I .513E+03 1.51 -T+03 1.513E+03 1.513E+O3 I.S13E+03 1.513E+03 
2.709E+O3 2.709E+03 2.705E+03 2.709E+03 2.709E+03 2.709E+03 2.709E+03 
1.406EtO3 1.406E+03 1.40CE+03 1.406E+03 1.406E+03 1.406E+03 1.406E+03 
4.600E+O3 4 .600Et03  4 -600Et03  4-6OOE+03 4.600E+03 4.600E+03 4.600E103 
1.042E-01 9.68OE-10 0 . 0  0.0 0.0 0.0 0.0 
1.496E+03 1.437E+03 I.371E+03 1.353E+03 1.353E+03 1-3531+03 1.353E+03 
1.412E+02 1.977E+02 2.634E+02 2.812E+02 2.812E+02 2.812E+02 2.812E102 
2.0991+02 2.071E+02 2.071Ei02 Z.O7IE+02 2.071E+02 2.071E+02 2 .071Et02 
1.031E+01 1.031E+OI I-031E+OL l .O3IE+Ol 1.031E+01 1.031E+01 l . O 3 l E + O I  
3-135E-01 3.13.E-01 3.130E-01 3.12IE-01 3.IOlE-01 3.lOIE-01 3. IOIE-01 
4.359E-0 1 4 - 360E-0 1 4.36 4E-0 I 4 -373E-0 1 b-393E-01 4 -393E-0 I 4.39 3E-0 1 
1.6668-04 1.666E-04 I-66tE-Ob I.666E-04 1.666E-04 1.666E-Ob 1.666E-04 
4.0311-05 4 -03 lE -05  4.031E-05 4.031E-05 4.031E-05 4.031E-05 4.031E-05 
3.889EIO4 3.8898+04 3*88SE+04 3.889E+Ob 3.889E+O4 3.889E+04 ?.889E+04 
~ . ~ o B E + o ~  3 . 3 0 ~ ~ + 0 2  3 . 3 o e ~ + o 2  3 . 3 0 8 ~ + 0 2  3 . 3 1 4 ~ + 0 2  3 . 3 7 1 ~ + 0 2  3 . 4 6 5 ~ + 0 2  
Z.~SOE+OL 2.876E+01 z . a r = + o i  2.877€+01 ~ . 8 7 7 ~ + o i  2 . 8 7 7 ~ + 0 1  2 . 8 7 7 ~ t 0 1  
~ . S ~ I E + Q I  8.~zo~+ai ~ . S Z C E + O I  ~ . S Z O E + O L  ~ . S ~ O E + O L  ~ . S P O E + O I  ~ . ~ Z O E + O I  
I.ISOE+OI L . ~ S O E + O ~  i.isa~+oi I.ISOE+OI I.ISOE+OI I.ISOE+OI I.I~OE+OI 
186 
TABLE C.57. GRAMS OF P R I N C I P N  FISSION PRODUCT NUCLIDES I N  BLENOEO LMFBR HIGH-LEVEL UASTE 
A S  A FUNCTION OF DECAY TIME ( B A S I S  = 1.0 M T H M I  
nL I 1.OYP 2.OVR 5 . O Y R  L O - O Y R  30.OVR 100.OYR 3 O C . O Y R  l.OKY 1 0 . 0 K Y  100.OKY 250.OKY 
8.093E+01 8.093E+OI 8.093E+01 8.093E+Ol 8-093E+01 8.093E+01 8.093E+01 8.093E+01 8.093E+01 8.093E+01 8.093E+OI 8.093E+01 
1.927E102 I.O27E+02 1.927E+02 1.927E+02 1.927E+02 1.927E+02 1*927E+02 1.927E+02 1.927E+02 1.927E+02 I.927E+02 1 .927~+02 
2*514E+02 2.514E+Oi Z.SlQE+OZ 2.514E+02 2.514E+02 2.514E+02 Z-S14E+O2 2.514E+02 2.514E+02 2.514E+02 2.514E+02 2.514E+02 
3.217E+O2 3.250E+OP 3.250E+02 3*250E+02 3.250E+02 3.250E+02 3.2501+02 3.25CE+02 3.250E+02 3.250E+02 3.250E+02 3.250E+02 
1.517E+Ol 2.3941+01 3.250E+Ol 5-699E+01 9.412E+OI 2.054Et02 3-534E+02 3.87CE+02 3.8?9E+02 3.879EcO2 3.879E+02 3 .879~102 
4.4271+02 *.499E+Oi 4.500E+02 4.500E+02 4.500E+O2 4.500E+O2 4-500E+02 4*500E+02 4.500EC02 *.500E+02 4.5001+02 4.500EIO2 
5.492E+02 5.492E+Oi 5.492E+02 5.492E+O2 5.492E+02 5.4928+02 5*492E+02 5-492E+02 5.492E+02 5.492E+02 5.492E+02 C.492E+02 
6.814E+02 6.814E+02 6.814E+02 6.814E+02 6.814E+02 6.814€+02 6.814E+02 6-813E+02 6.811E+02 6.783E+02 6.512E+02 8.084E102 
9.035E-05 I.368E-04 1.963E-01 4.467E-04 I-070E-03 5.218E-03 2.572E-02 8.74iE-02 3-035E-01 3.075E+00 3.018E+01 7.296E1OI 
7.393E+02 7.393E+05 7-393E+02 7.393E+02 7-393E+02 7.3938+02 7*393E+02 7.393E+02 7.393E+02 7-393E+02 7.3938+02 ?.393E+02 
7.847E+02 8.200E+02 8.208E+02 8-208E+02 8.208E+02 8.208E+02 8.208E+02 8-20EE+02 8.208E+02 8.208E+02 8.208E+02 e .208~+02 
8.946E+02 8.946E+02 8.9*6E+02 8.946Ec02 81946E+02 8-946E+02 8*94CE+02 8.94CE+02 8.94.5€+02 8.94CE+OZ 8.946E+02 e1946E+02 
9.125E+02 9.125E+02 9.125E+02 9.125E+02 9-125E+02 9.125E+02 9.125E+02 9.12EE+O2 9.125E+02 9.125E+02 9.125€+02 S.l25E+02 
L.O56E+O3 I.O56E+OZ 1.056E+03 1-056E+03 1.056E+03 I.O56E+03 I.O56E+03 L-OSCE+O3 1.056E+03 l.O56E+03 1.056E+03 1.056E+03 
1*037E+03 I.O37E+03 1.037E+03 1*037E+03 I.O36E+03 1.036E+03 1.03CE+03 1*03CE+03 1.033E+03 1*003E+03 7.486E+02 4.59SE+02 
5 . 0 9 6 E - 0 3  8.469E-03 1.184E-02 2.196E-02 3.883E-02 1.063E-01 3.423E-01 1.01 CE+OO 3.373E+00 3.319E+OI 2.879E+02 5.770Et02 
1.189E+03 1.189E+03 1.189E+03 1-189E+O3 1*189€+03 1.189E+03 1.189EIO3 1.18SE+03 1.189E+03 1.189E+03 1.189E+03 1.189E103 
8.312E+Ol 8.312E+01 8-312E+01 8.312E+Ol 8.312E+Ol 8+312E+01 8.312E+01 8.312E+Ol 8.312E+Ol 8.312E+Ol 8.312E+01 8.312E+01 
1.142Et03 I.I42E+O2 1.142E+03 I.142E+03 I.I42E+03 I - l42E+O3 1.142E+03 1-142E+03 I.l42E+O3 1.142E+O3 1.142E+03 1.142E+o3 
1.326E+O3 1.326E+01 1*326E+03 1.326E+03 1.326E+03 1.326Et03 1.326E+03 1.32CE+03 1-326E+03 11326E+03 1.326E+03 1.32EE103 
1.149E+03 1.154E+O3 1.154E+03 1.154E+03 1.154E+03 l. l54E+03 1.154E+03 1.154E+03 1.15LE+O3 1.154E+03 1.154E+03 1.154Et03 
1.231E+03 1.231E+O2 1.23IE+03 1.231E+03 1.23lE+03 1.231E+O3 1*231E+03 1.231Et03 1.231E+03 1.231E+03 1.23lE+03 1.231Ei03 
8.8381+02 8.838E+Oi 8.838E+02 8-838E+02 8.838E+02 8.838E+02 8.838E+02 8.838E+02 8.838E+02 8.838E+02 8.838E+O2 8.838E+02 
6.712E+02 8.372E+02 9.206E+O2 9.942E+02 1.005E+03 1.005E+03 1*005E+03 1*005E+03 1.00SE+03 I *005E+03 I.O05E+03 1.005E103 
5.172E+O2 5.172E+Oi 5.172E+02 5-172E+02 5.172E+O2 5.172E+02 5.172E102 5.17iE+02 5.172€+02 S.l72E+02 5.172E102 C.172Et02 
31308E+02 3.308E+Oi 3.308E+02 3.308E+02 3.308E+02 3.308E+02 3-308E+O2 3 - 3 0 E E i O 2  3-3081+02 3.308E+02 3.308E+02 3.308E+02 
1.625E+O2 1.625E+02 1.625E+02 1-6251+02 I - 6 2 5 E i O Z  1.625E+02 1.625E+02 1.625E102 1.62SE+02 1.625E+O2 1.625E+02 1.625E102 
1.090E+O2 1.090E+O2 1.090E+02 1.090E+02 1.090E+02 1.090E+02 1*090E+02 1.09CE+02 1.090E+02 1.090E+02 1.090€+02 1.090E+02 
5.539E+Ol 5.539E+OI 5.539E+Ol 5 - 5 3 9 E + O l  5.539E+Ol 5.5391+01 5-539E+01 5-53SE+OI 5-539E+01 5.539E+01 5.5391+01 5.539~t01 
4.680E+01 4.680E+01 4.680E+OI 4.680E+01 4.68OE+OI 4-680E+01 4.680E+Ol 4 -680Et01 4-680E+01 4.680E+01 4.680E+01 4*690E+01 
3.941E+01 3.941E+01 3*941E+Ol 3.941E+Ol 3.941E+01 3.941E+OL 3.941E+OL 3.941E+OL 3-941E+01 3.941E+OI 31941E+01 3.94lE+Ol 
4.593E+OL 4.593E+Ol 4.593E+01 4.593E+Ol 4.593E+01 4.593E+01 4.593E+Ol 4-593E+01 4-593E+01 4.593E+Ol 4*593E+Ol 4.593E+Ol 
4.788E+Ol 4.801E+OI 4.8OSE+Ol 4.807E+01 4.807E+01 4.807El01 4*807E+01 4*807E+Ol 4.807E+01 4.807E+Ol 4.80?E+01 4.807EiOl 
4.618E+01 4.618E+OL 4.618E+01 4.618E+Ol 4.618E+01 4.618E+01 4*618E+01 4*618E+Ol 4.618E+OI 4.618E+Ol 4.618E+01 4.618E+01 
4.008E+OI 4.009E+Ol 4.009E+OI 4.009E+01 4.009E+OI 4.009E+OL 4-010E+01 4 -01  1E+01 4.011E+OI 4.011E+Ol 4 ~ O l l E t O l  4.01 I E I O l  
4.175E+Ol 4.175E+01 4.1751+01 4.175E+01 4.175E+01 4.175E+OL 4.175E+OL 4.17EE+01 4.175E+Ol 4.175E+Ol 4.175E+OL 4.175E+01 
4.424E+OL 4.497E+01 4.507E+01 4.509E+01 4.509E+01 4.509E+01 4*50SE+01 4*50SE+Ol 4.509€+01 4.501E+OI 4.509E+0 I 4.509E+01 
5.213E+Ol 5.213E+Ol 5.213E+OL 5.213E+OI 5.213E+03 5-213E101 5*213E+Ol 5.21BE+O1 5.213E+OI 5.213E+OL 5.2138+01 5.213EIOI 
I.PPlE+OI 3.OIOE+01 3.805E+01 5.281E+01 6.223E+OI 6.598E+O1 6.600E+OI 6.60CE+OL 6.600E+Ol 6.600E+OI 6-6OOE+Ol 6.600E+OI 
8.791E+OI 8.7916+01 8.791E+01 8.791E+01 8.791E+Ol 8.7901+01 8*785E+Ol 8-7738+01 8.731E+01 8*203E+Ol 4-396E+Ol 1.554E+01 
5.070E+00 5.071E+00 5.071E+00 5.073E+00 5.076E+00 S.OBBE+OO 5.131E+00 5.25ZE+00 5.677E+00 I.O96E+OI *.903E+01 7.744E+01 
2.294E+02 2.294E+Oi 2.294E+02 2-294E+02 2.294E+02 2.294E+02 2-294E+02 2.294E+02 2.294E+02 2.2941+02 2.294E+02 2.294E+02 
6.017E+02 6.017E+02 6.017E+02 6.017E+02 6.017E+02 6.017Ei02 6.017E+O2 6.01 7E+O2 6.0171+02 6-017E+O2 6.017E+02 6.017E+02 
1.556E+03 1.556E+01 1.556E+03 1.556E+03 1.556E+03 1.556E+03 1.556E+O3 I.55CE+03 I .556E+O3 1.556E+03 1.556E+03 1.556E103 
9.138E+0 1 6.529E+0 1 4.665E+Ol 1.702E+OI 3.169Et00 3.891E-03 2.34 7E-13 0.0 0.0 0.0 0.0 0.0 
4.247E+01 6.856E+Ot 8.72OE+01 I - l 6 8 E + 0 2  1-307E+02 1.338E+O2 1-338E*02 1.33eE+02 1.338E+02 1-338E+02 1.338E+02 1.338Ei02 
I .817E+03 I.817€+03 I.817E+O3 I .817E+03 1.817E+03 1.817E+03 1 -817Ei03  1.81CE+03 I .816E+03 1.811E+03 1.763E+03 1.685EtO3 
2 -754E- 0 I 2.7598- 0 1 2 -764E-01 2.78 IE-01 2.808E-0 I 2 -9 18E-0 1 3 m 30 1E-01 4.39 CE- 01 8 -228E- 01 S.742E+00 5.42 1E+O 1 1.32 I E+02 
41869E+01 4.869E+OI 4.869E+01 4.869E+01 4.869E+01 41869E+Ol 4-86SE+01 4*861E+Ol 4.869E+01 4.86SE+01 4.869E+01 4.869E+01 
l.SSOE+Ol 1.514E+O2 1.480E+03 1.38OE+O3 1.230E+03 7.747E+02 1.537E+02 1.512E+00 1.430E-07 0.0 0.0 0.0 
5.707E+01 9.216E+Ol 1.270E+02 2.261E+02 3*767E+02 8.318E+02 1.453E+03 1.6OCE103 1-607Ei03  1.607E+03 1.607E+03 1.60?E+03 
1.624E+O3 1.624E+02 1.624E+03 1.624E+03 1.624E+03 1-624E+03 1.624E+03 1-624E+03 I.624E+03 1.6248+03 1.624E+03 I1624E+O3 
1.513E+03 1.513E+03 1.513E+03 1.513E+O3 1.513E+03 1.513Ei03 1-513E+03 1-512E+03 1.513E+03 1.513E103 1.513E+03 1.513E+O3 
1.423E+03 1.423E+03 1.423E+03 1.423E+O3 1.423E+03 1.423E+03 1.423E+03 1-42BE+03 1.423E+03 1.423E+03 1.423E+03 1.423E+03 
1.403E+O3 1-406E+O3 1.406E+03 1-406E+O3 1.406E+03 1.406E+03 1.40€E+03 1-40 tE+03 1.406E+03 1.406E+03 1.406E+03 1.406E+03 
1.286E+O3 1.286E+03 1.286E+03 1.286E+03 1.286E+O3 1-286E+03 1.286E+03 1.28EE+03 1.286E+03 1.286E+03 1.286E+03 1.286EIOI 
1.134E+03 1.134E+01 1.134E+03 1.134E+O3 1.134E+03 l . l34E+03 1.134E+03 1-134E+03 1.134E+03 1.134E+03 1.134E+03 1.134E103 
7.649E+02 9.415E+02 1.014E+03 1.061E+03 1.064EIO3 1.064E+03 1.064Et03 1.064E+03 1-064E+03 1.064E103 1.064E+03 I.064E103 
8.255E+02 8.255E+Oi 8.255E+02 8.255E+02 8.255E+02 8-255E+02 8-255E+O2 8.25CE+02 8 . 2 5 5 + 0 2  8*255E+02 8.255E+02 8.255E+02 
7.600E+02 ?.600E+05 7.600E+02 7.600E+02 7.600E+02 7.6OOE+O2 7-600E+02 7.60CE+02 7.600E+02 7.600E+02 7.600E+O2 7.600E+02 
2.886E+O2 2.216E+02 1.702E+02 71702E+OI 2.055E+01 1.042E-01 9.680E-LO 0.0 0.0 0.0 0.0 0.0 
1.3881+02 2.058E+02 2.573E+02 3.504E+02 4.069E+02 4.2?3E+02 4-274E+02 4-274E+02 4.274El02 4.274E+02 4.274E+02 4.274Et02 
4.894E+02 4.894E+02 4.894E+02 4*894E+02 4-894E+02 4.894E+02 4.894E+02 4.894E+O2 4.894E+02 4.894E+02 4.894E+02 4.894E+02 
1.762E+02 1.769E+OP 1.769E+02 1.769E+02 I.769E+02 1.709E102 1.769Et02 1.76SE+02 1.769E+02 1.769E+02 1.769E+02 1.769E+o2 
3.371E+02 3.371E+Oi 3.371E+02 3.371E+O2 3.371E+02 3.371E+02 3*371E+02 3*371E+02 3.37LEt02 3.371E+02 3.3?lE+02 3.3?1E+02 
2.924E+02 2.924E+05 2.924E+O2 2.924E+02 2.924E+02 2.924E+02 2.924E+02 2.924E+OZ 2-924E+02 2.924E+02 2.924E+02 2.924E+02 
7.985E+Ol 7.985E+OL 7.985E+Ol 7.985E+Ol 7.985E+Ol 7.985E+01 7.985E+Ol 7.98EE+01 7.985E+Ol 7.985E+01 7.985E+01 7.985El01 
1.804E+02 1.790E+OP 1.777E+02 1-736E+02 1.670E+02 1.432E+02 8.352E+OI 1*790E+Ol 8.lSOE-02 0.0  0.0 0.0 
1.590E+00 21974E+OO 4.348E+00 8.406E+00 1.496E+01 3.881E+OI 9*849E+Ol 1.641E+02 1.819E+02 1.82CE+O2 I.820E+02 1.820E+02 
2.439E+02 2.439E+02 2.439E+02 2.439E+02 2.440E+02 2.441E+02 2.4418+02 2.441E+02 2-441E+O2 2.441E+02 2.44IE+02 2.441E+02 
9.922E+01 9.923E+01 9.924E+01 9.924E+01 9.924E+01 9.924E+01 9.924E+01 9.924E+OI 9.924E+01 9.924El01 9.924E+01 S.924E101 
9.022E+00 I.*69E+OI 1.962E+OL 3 . 0 8 8 E + O l  4.175E+01 5.183E+01 5*249E+01 5*24SE+OI 5.249E+01 5.249E+01 5.249E+Ol C.249EIOl 
6.182E+01 6.183E+OI 6.183E+OI 6 - 1 8 3 E i 0 1  6.183E+01 6.183E+Ol 6-183E+Ol 6.183E+01 6.183E+01 6.183E+OL 6-183E+01 €.183E+01 
3.840E+01 3.847E+04 3*849E+04 3.851E+04 3.853E+04 3.855E+04 3.8558+04 3.85EE+04 3.855E+04 31855E+04 3.854E+04 3.851E104 
3 .726~+02 3 . 6 3 9 ~ + 0 i  3 .553~+02 J.~OBE+OZ 2 .937~+02 L . ~ ~ s E + o ~  3 . 4 4 e ~ + o i  2.951~-01 ~ . 7 1 4 ~ - 0 8  0.0 0.0 0.0 
1.369E+02 1.369E+Oi L.369E+O2 1.369E+02 1.369E+02 1.369Et02 1.369E+02 1.36SE+02 1.369E+02 1.369E+02 1.369E+02 1.369E+02 
3.337E+02 11678E+02 8.435E+01 1.072E+01 3.443E-01 3.665E-07 4.5631-28 0 .0  0.0 0.0 0 . 0  0.0 
5.992E102 5.992E+02 5.992E+02 5.992E+02 5.992E+02 5.992E+02 5-992E+02 5.992E+02 5.992E+02 5.986E+02 5.929E+02 ~.835€+02 
~.ISOE+OL ~.ISOE+OI ~.ISOE+OL ~ . I ~ O E + O I  B.ISOE+O~ ~.ISOE+OI 8 . 1 5 0 ~ + 0 1  ~.ISOE+OI ~ . I S O E + O ~  ~.ISOE+OI ~.ISOE+OI e.1soE+ol 
3.970E+OL 3.970E+Ol 3.970E+01 3.970€+01 3.970E+01 3.970E+01 3.970E+01 3.970E+01 3.970E+01 3.970E+01 3.970E+Ol 2 . 9 7 0 ~ + 0 1  
2.996E+02 1.229E+Oi 5.046E+Ol 3.487E+00 4.060E-02 7.457E-10 0 . 0  0.0 0.0 0 .0  0 . 0  0 . 0  
8.798~+01 8 . 7 9 8 ~ + 0 1  8.798~+01 8 .798~+01 8 .798~+01 ~ . T Q ~ E + O I  8.798~+01 8 .79e~+01 8 .798~+01 8 . 7 9 8 ~ + 0 1  B.?~~E+oI  8 .798~+01 
3.889E+O4 3.889E+04 3.889E+04 3.8891+04 3.889E+04 3.889Ei04 3.889€+04 3.88SEi04 3.889E+04 3.889E+04 3.889E+04 3.889EC04 
RB 85 
R e  87 
Y 89 
S P  9 0  
ZR 90 





Y O  95 
ZR 96 
Y O  97 
Y O  98 
TC 99 
RU 99 












A G I O 9  
P D l l O  
C Q l l l  
























C S 1 3 7  
8A137 
81138 






N O 1 4 4  
ND145 






N D I S O  
S Y 1 5 0  
S Y 1 5 1  
EUISI  
S Y l S 2  
EU1S3 










R B  
SR 
Y 
Z P  
N B  
H O  
T C  
RU 
RH 
O D  
A G  
to 
I N  








O R  





T B  
OY 
H O  
EP 
T M  
TOTAL 
s e  
TABLE C.58. C U R I E S  O F  FISSIOL PRODUCT ELEMENTS I N  B L E N D E D  LHFBR HIGH-LEVEL UASTE 
AS A F U N C T I O N  OF DECAY TIME (BASIS = 1.0 U T H M l  
HLW I . O Y F  2 . O Y R  5 . 0 Y R  1 O . O Y P  30.OYR 100.OYR 3 0 C . O Y R  1 . 0 K Y  1 0 . 0 K Y  1 O O ~ O K Y  2 5 0 . O K Y  
3.868E-06 3.868E-OC 3.868E-06 3.BC8E-06 3.868E-06 3.868E-06 3.868E-06 3.86eE-06 3.867E-06 3.852E-06 3.7018-06 3.471E-OC 
3.253E-29 0 . 0  0.0 0.0 0 .O 0.0 0 .0  0 . 0  0.0 0.0 0.0 0.0 
5.4-E-01 5.498E-01 5-498E-01 5.498E-01 5.498E-01 5.497E-01 5.493E-01 5.481E-01 5.44OE-01 4.942E-01 1.892E-Ol 3.817E-02 
4.238E+01 7.107E-Of I.687E-05 1.687E-05 1.687E-05 1.687E-05 I -687E-05 1.68lE-05 I.687E-05 1.687E-05 1.687E-05 1.687E-05 
1.480E+05 5.030E+04 4.849E+04 4.514€+04 4.008E+04 2.490E+04 4.705E+03 4.021E+01 2.339E-06 0.0 0.0 0.0 
2.306E+05 5.204E+04 4.853E+04 4-515€+04 4.009E+04 2.4908104 4.70tE+03 4.03CE+OI 2.340E-06 0.0 0.0 0.0 
3.770E105 7-2 lOE+OI  1-395E+02 1.714E+00 1.713E+00 1.713EC00 I .713E+00 1.713E+00 1.712E+00 I .705E+00 1.637E+00 1.529E+00 
7.278E+05 1.653E+04 3 .183Et02 4.732E-01 7.312E-01 I.304E+00 1.619E+00 1.62eE100 I.b27E+00 l.bPOE+OO 1 . 5 5 5 E + O O  1.453Et00 
8.344E-12 0.0 0.0 0.0 0.0  0 . 0  0 .0  0 . 0  0 . 0  0.0 0.0 0.0 
1.758E+01 1.758E+OI 1.758E+OI 1.758E+Ol 1.758E+Ol 1.758E+01 1.757E+Ol I.75CE+Ol 1.752E+Ol 1.702E+OL 1.270E+Ol 71793E+OO 
1.300E+Ot 5.619E+OE 2.823Ei05 3.588E+04 I . l 5 2 E + 0 3  1.227E-03 1.527E-24 0.0 0.0 0.0 0.0  0.0 
1.282E+Oe 5.618E+OC 
3.083E-01 3.083E-0 I 
1.036E+04 3 ~ 7 6 2 E + O I  
9.758E+02 2.348E+0 2 
1.944E+00 1.157E-02 
7.882E t03 1.299€+0 2 





1- 280E+05 1.246E+OC 
4.t95E+02 1.187E-OC 
Ie037E+O C 3.924E+ 0 E 




2.774E+O 4 2.445E+04 
8.545E+O 1 3.002E+O 1 
1.4878+03 4.484E+Ol 
1.966E-12 0 . 0  
6.273E-03 0.269E-03 
6.236E-06 I . 253E- I  7 
5.050E-02 7.565E-02 
6.884EiO6 2.669E+OC 
2.823E+05 3.588E+04 1.1528+03 1.227E-03 
3.083E-01 3.083E-01 3.083E-01 3.083E-01 
1.366E+03 6.538E+Ol 4.130E-01 1.211E-04 
2.21 5E+02 1.919E+O2 1-51 3EIOZ 5.85lE+01 
6.924E-05 1-86 6E-10 I - 7  16E-I 0 1.7 16E- LO 
2.521E+O2 9.218E+00 3-856E+OO 3.504E+00 
2.848E+04 I.344E+04 3.849E+03 2.8598+01 
7-220E*03 3.279E+03 9.383E+02 6.291E+00 
8.462E-05 8.462E-05 8-662E-05 8.462E-05 
1.433E-23 0.0 0.0 0.0 
1.091€+05 1.422€+05 1 . l l lE+05  6.743E+04 
1.218E+05 1.136E+05 1.012E+05 6.378E+04 
4.279E-11 4.279E-11 4.279E-11 41279E-11 
1.610E+05 1.113E104 1.296E+OZ 3.326E-05 
1.630E+05 I . l 2bE+04  1.311E+02 2.409E-06 
1.200E-09 1.256E-09 1 -260E-09 1.2608-09 
1.578E+05 7-1435+04 1.906E+04 91668E+Ol 
4.676E+03 4.569E+03 4.396€+03 3.769E+03 
2.1 62E+04 1.503EtOA 8.328E+03 91707E+02 
I.055E+OI 4.572E-01 2.444E-03 6.181E-12 
1.352E+00 3.706E-05 9.234E-13 0.0 
0.0 0.0 0.0 0.0 
6.266E-03 6.255E-03 6.237E-03 6.1651-03 
2.518E-29 0 . 0  0.0 0.0 
1.415E-03 I -544E-04 2.497E-05 1 -827E-08 
1.519E+O6 5.483E+05 3.319E+05 1.860E+05 
I -527E-24 
3 -0B3E-0 I 
B.265E-05 
2.103E i o 0  






















0 .0  0 . 0  0 .0  0.0 0.0 
3.083E-01 3.083E-01 I-OBOE-01 3.051E-01 3.002E-01 
2.77tE-05 6.082E-07 2.833E-28 0.0  0.0 
1.571E-04 5.656E-19 0.0 0.0 0.0 
I.716E-10 1.716E-IO 1.716E-10 1.716E--10 1-716E-LO 
2.51 1E+00 2.478E+00 21328E+OO 1.248E+00 4.412E-01 
2.83SE100 2.82SE+00 2 .654E+00 I . 4 2 2 E + 0 0  C.029E-01 
4 - 0 1  5E-11 4.01 5E-11 4 -01  5E-11 4.015E-1 I 4.015E-11 
B.4biE-05 8.4bZE-OS 8.458E-05 8.425E-05 e.369E-OS 
0.0 0.0 0.0 0.0 0.0 
1.33?€+02 2.092E+00 2.OBbE*00 2.030E+OO 1.94IE+00 
1.24EE+02 1.177E-05 0 . 0  0.0 0.0 
4.27SE-11 4.279E-11 4.279E-11 4.279E--11 4.279E-11 
0 . 0  0.0 0.0 0.0 0.0 
I.26OE-09 1.260E-09 1.26OE-09 1.2bOE-09 1.260E-09 
0.0 0.0 0.0 0.0 0.0 
4.71CE*02 2 r 1 4 K + 0 0  9.718E-06 9.710E-06 9.?10E-06 
1.267E-05 3.991E-21 0.0 0.0 0.0 
4.591E-12 4.591E-12 4.591E-12 4.591E-12 4.591E-12 
0.0 0.0 0.0 0.0 0.0 
0 . 0  0.0 0.0 0.0 0.0 
5.27CE-03 3-521E-03 1.945E-05 5.156E-28 0 - 0  
0.0 0.0 0.0 0 . 0  0.0 
0.0 0 . 0  0.0 0.0 0.0 
8.36SE+O2 3 . 1 2 6 E E t O L  2.821E+Ol 2. I08E+O 1 1 .400E+OI  
3.08 eE-05 3 . 0 8 8 ~ -  05 3. 0 8 8 ~ -  05 3. OB BE-OS 3.08 eE-os 
188 
SE 79 
SR 9 0  
Y 90  
2 R  93 
NB 93M 
2R 95 




~ n i 0 6  











O R 1 4 4  
oR144M 
PM147 





TAeLE C.59. CURIES O F  PRINCIPAL FISSION PRODUCT NUCLIDES I N  BLENDED LHFBR HIGH-LEVEL WASTE 


























4 ~ 7 4 8 E + 0 3  
7 ~ 3 8 0 E + 0 3  
2.023E+04 
6. l lOE+06 


























4 - 7 1  2E+O I 
6.808E+O1 
1.759E+ 0 4  
2.66OE+O t 
a.919~+03 
2.OYR 5.OYR 1O.OYP 30.OYR 
5.4981-01 5.498E-01 5.49BE-01 5.497E-01 
4.848E+04 4.514E+04 4.008E+04 2.490E+04 
4.8SOE+04 4.515E104 4.009E+04 2.490E+04 
1-713E+00 1.713E+00 1.713E+00 1.713E+00 
2.794E-01 4.705E-01 7.307E-01 1.304E+00 
1.378E+02 9.636E-04 2.463E-12 0 . 0  
3.170E+02 2.139E-03 5.468E-12 0.0  
1.758E+Ol 1.758E+Ol 1.758E+Ol 1.758E+01 
2-823E+05 3-580E+04 1.152E+03 1 -227E-03 
2 ~ 8 2 3 E + 0 5  3.588E+04 l. lSZE+03 1.227E-03 
3.083E-01 3.083E-01 3.083E-01 3.083E-01 
1.348E+03 61452E+01 4.074E-01 6.455E-10 
2.847E+04 1.344E+04 3.846E+03 2.574E+Ol 
6.947E+03 .3.279€+03 9.303E+02 6.291E+00 
2.495E+00 2.495E+00 2.495E+00 2.495E+00 
3.493E-01 3.493E-01 3.493E-01 3.493E-01 
2.495E+00 2.495E+00 2.49SE+00 2.495E+00 
6.038E+04 2.203E+04 4.102E+03 5.037E+00 
2.093E+00 2.092E+00 2.092E+00 2.092E+00 
1.288E+05 1.201E+05 1.070E+05 6.742E+04 
I.Z18E+05 I.l36E+OS l.O12E+05 6+378E+04 
1.610E+05 1.113E+04 1.296E+02 2.380E-06 
1.61OE+OS 1 .119+04  1.296E+O2 2.380E-06 
1.932E+03 1.336E+OZ 1.555E+00 2.856E-08 
1.578E+05 7.143E+04 1.906E+04 9.668E+Ol 
4.676E+03 4.569E+03 4-396E+03 3.769E+O3 
6.281E+03 4.932E+O3 3.2968+03 6.576E+02 
1.529E+04 I.O0SE+04 4.999E+03 3.054E+02 





























3 . o ~ ~ E - I  o 
2 .19e~+o3 
30C.OYR 1.OKY 10.0KY 100.OKY 250-OKY 
5.481E-01 5.440E-01 4.942E-01 1.892E-01 3.017E-02 
4.027E+01 2.339E-06 0.0 0.0 0.0 
4.030E+01 2.340E-06 0.0  0.0 0.0 
I.712E+00 1.712E+00 1.705E+00 1.637E+00 1.529Et00 
1.627E100 1.626E+00 1.620E+00 1.555E+00 1.453E100 
0.0 0.0 0.0 0 . 0  0.0 
0 . 0  0.0 0.0 0.0 0.0 
1-75CE+Ol 1.752E+Ol 1.702E+Ol 1.270E+01 ?.793E+00 
0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 
3.083E-01 3-O83E-01 3.000E-01 3.051E-01 3.002E-01 
0.0 0.0 0.0 0.0 0 .0  
0.0 0 . 0  0.0 0 . 0  0 .0  
0.0 0 . 0  0.0 0.0 0.0 
2.490E+00 2.478E+00 2.328E+00 1.248E+00 4.412E-01 
3.4BtE-01 31469E-01 3.259E-01 1.747E-01 6.176E-02 
2.490E+00 2.478E+00 2.328E+OO 1.248E+00 4.412E-01 
0.0 0.0 0.0 0.0 0.0 
2.092E+00 2.092E+00 2.086E+00 2.030E+00 1.941E+00 
1.31CEIOZ 1.244E-05 0.0 0.0 0.0 
1.245Et02 I.177E-OS 0.0 0.0 0.0 
0.0  0 .0  0 .0  0.0 0.0 
0 . 0  0 . 0  0 .0  0.0 0.0 
0 . 0  0.0 0 .0  0 .0  0.0 
0.0 0 . 0  0.0 0.0 0.0 
4.71OE+O2 2.14SE+00 0.0 0.0 0.0 
2-31 EE-07 0.0 0.0 0.0 0.0 
I-24CE-14 0 - 0  0.0 0.0 0.0 
8.369E+O2 3.125€+01 2.821E+01 2.108E+01 1-4OOE+01 
189 
BE 
C U  
SE 
R B  
S P  
Y 
L R  
Ne 
M O  
TC 
R U  
R H  
P D  
A G  
c 0  
I N  





C S  
B A  
L A  
CE 
P R  
ND 





D I  
H O  
E P  
T U  
TOTAL 
TAeLE C.60. WATTS OF FISSION PRODUCT ELEMENTS I N  BLENDE0 LMFBR HIGH-LEVEL WASTE 
a s  A FUNCTION OF DECAY TIME ( B A S I S  = 1 . 0  MTHM) 
HLW l.OYP 2 . O V R  5 . O Y R  1 O . O V P  3O.OYR 100.OYR 30C.OVR 1-OKY LO.0KY 100.0KY 2 5 0 . 0 K V  
4 -  643E-09 4.643E-05 
5.224E-32 0.0 










1.828E-05 I .828E-05 
1.717E+02 6-235E+01 
3.140E+00 b.  OOZE-0 I 
5.716E-03 3.414E-05 
2.237E+0 I 3.252E+OC 
1.604E+02 1.146E+Oi 
5.089E+01 1.0 13EIO 1 
0.0 2.402E-I 7 
1.353E+03 I.O06E+O3 
5 .OZOE+O2 4.894E+Oi 
7.528E+02 2.603E+Oi 
7-032E+03 2.886E+OZ 
1.080E-01 1.237E-1 I 
3.078E+02 7.418E+0 1 
5.567E-01 5.525E-01 
8.199€+0 1 7.408E+O 1 
7.365E-02 2.587E-05 
1.211E+01 3.652E-01 
2.296E-15 0 . 0  
6.450E-05 6.946E-OE 
1.2 57E- 0 e 2.525E-2 C 
6.913~-00 3 . 9 1 r ~ - o e  
7. ~ ~ I E + O C  1 . ~ ~ O E - O E  
~ . ~ s ~ E - o c  L . ~ B ~ E - O I  
2.86OE+04 Is086E+04 
4-643E-09 4.643E-09 4.643E-09 4.8431-09 4.642E-09 4.64 ?E-09 4.641E-09 
0.0 0.0 0.0 0.0  0.0 0.0 0.0 
1-369E-04 1-369E-04 1.369E-04 1-368E-04 1 -367E-04 I.365E-04 1.354E-04 
1-41 OE-08 1.4 I OE-08 1.41 OE-08 1 - 4 IOE-08 1 - 4  I OE-08 1 - 4 1  OE- 08 1 -41  OE- 08 
5.629E+01 5.239E+01 4.652E+Ol 2-890E+Ol 5 - 4 6 1 E l 0 0  4-674E-02 2.715E-09 
2.689E+02 2.503E+02 2.222E+02 I.3801+02 2.608E+Ol 2.232E-01 1 -297E-08 
6.983E-01 2.039E-04 1.990E-04 1.990E-04 1.990E-04 1.990E-04 1.989E-04 
I .522E+00 9.913E-05 I -350E-04 2.36SE-04 2.92 IE-04 2.937E-04 2.93%-04 
0.0 0.0 0.0 0 . 0  0.0 0.0 0.0 
8.816E-03 8-816E-03 8-81 5E-03 8.815E-03 8 - 8 1  3E-03 8. BO E - 0 3  8.787E-03 
I.679E+OL 2.133E+00 6.8528-02 7.294E-08 9.080E-29 0 . 0  0.0 
2.708E+03 3.44IE+02 I.105E+OI 1.177E-05 I.46EE-26 0 . 0  0.0 
1.828E-05 1.828E-05 1.828E-05 1.828E-05 1.828E-05 1.82eE-05 1.827E-05 
2.264E+01 1.083E+00 6.843E-03 I.119E-06 7.639E-07 2.563E-07 5-618E-09 
3.727E-01 3.231E-01 2.548E-01 9.850E-02 3.54lE-03 2.C44E-07 9.521E-22 
2.047E-07 2.905E-I3 2.461E-13 2.46lE-13 2.4611-13 2.461E-13 2.461E-13 
4.972E-01 9.721E-03 5.796E-03 5.134E-03 3.87CE-03 3-152E-03 3.091E-03 
6.096E+00 2.756E+00 7.887E-01 5.288E-03 I .303E-10 6.007E-15 6-007E-IS 
3.914E-08 3.91aE-08 3.914E-08 3.914E-08 3.914E-08 3.914E-08 3-9141-08 
1.379E-26 0.0  0.0 0.0 0 .O 0.0 0.0 
7.5701*02 3.571E+02 1.601E+02 71462E+01 1.480E+OI I.462E-01 6.981E-04 
4.782E+O2 4-462E+02 3-975E+O2 2.504E+02 4 - 9 6 9 E l O l  4.890E-01 4-622E-08 
7.376E-14 7.37LE-I4 7.371E-14 7.37LE-14 7.371E-I4 7.371E-14 7.371E-14 
I.O68E+02 7.382E+00 8.595E-02 1.579E-09 0.0  0.0 0.0 
1.184E+03 B.I8SE+OI 9.530E-01 1.750E-08 0 . 0  0.0 0.0 
1.417E-21 0 . 0  0.0 0.0 0.0 0.0 0.0 
5.660E+01 2.562E+OL 6.837E+00 3.468E-02 3.22OE-10 0 .0  0.0 
5-482E-01 5-357E-01 5.1551-01 4.419E-01 2.577E-01 5.523E-02 2-516E-04 
6.768E+01 5.175E+OL 3.337E+01 6.193E+00 2.330E-02 9.636E-08 3.026E-23 
9.089E-03 3.941E-04 2.107E-06 5.6 I6E-14 5.96CE-14 5.9851-14 5.982E-14 
1 .1OIE-02  3.018E-07 7.521E-15 0.0  0.0 0.0 0 . 0  
0 .0  0 . 0  0.0 0 . 0  0.0 0.0 0.0 
6.942E-05 6.930E-05 6.910E-05 6.830E-05 6.560E-05 5-844E-05 3.901E-05 
5.074E-32 0.0 0.0 0.0 0 .O 0.0 0.0 
1 -987E-06 2.870E-08 3.872E-09 2.833E-12 2.99SE-23 0 . 0  0.0 
5.822E+03 1.666E+03 8.924E+02 4.989E+02 9.637E+Ol 1.01 IE+00 5.147E-02 

















2.904E-03 I -556E-03 



























































SE 7 9  
SP 90  
Y 90  
ZR 9 3  
NE 93Y 























TABLE C.61. WATTS OF PRINClPbL FISSION PRODUCT NUCLIDES I N  BLENOEO LHFBR HIGH-LEVEL WASTE 
AS A FUNCTION O F  DECAY TIME ( B k S I S  = 1.0 H T H H )  
H L I  1 .OYP 2.0YP 5 . O Y R  1 0 . O Y P  30.OYR 100.OYR 30C.OYR 1.OKY I O . O K Y  1 0 0 . 0 K Y  250.0KY 
1.369E-04 I.369E-04 113691-04 1.369E-04 
5.902E+01 5.763E+01 5.627E+Ol 5.239E+Ol 
2.819E+02 2.753E+02 2.688E+OY 2.503E+02 
1.990E-04 1.990E-04 1.9901-04 1-9901-04 
2.388E-05 3.702E-OE 4.950E-05 8-336E-05 
1.91OE+O3 3.651E+01 6.981E-01 4.881E-06 
3.478E+03 7.904E+01 1.52lE+00 1.026E-05 
8.816E-03 8.816E-03 8.816E-03 8.816E-03 
6.641E+OI 3+339E+01  1.679E+OI 2.133E+00 
1.071E+04 5.386E+01 2.708E+03 3.441E+02 
1.828E-05 1.828E-05 I.828E-05 1 -8281-05  
I .708E+02 6.200E+OL 2.251E+OI I.O77E+00 
I .468E+02 I.I43E+OZ 8.901E+01 4-202E101 
9.417E+00 7.497E+00 5.839E+00 2.756E+00 
3.112E-03 3.112E-03 3 . l l 2E-03  3.112E-03 
3.332E-02 6.454E-02 6.454E-03 6.451E-03 
I.Z04E+OZ 8.601E+02 6.146E+02 2-242E+02 
6.983E-04 6.983E-04 6.9831-04 6.983E-04 
1.491E+02 1.457E+01 1.424E+02 1.329E+02 
5.009E+02 4.894E+02 4.782E+02 4.462E+02 
6.341E+02 2.602E+Oi 1.0688+02 7*382E+00 
7.027E+03 2.084E+O2 1.1 84E+03 8.181E+OI 
9.601E+OI 7.372E+01 5.660E+01 2.562E+01 
5.567E-01 5.5258-01 5.482E-01 5.357E-01 
6.601E+OI 6.090E+0 1 5&18E+0 1 4.412E+O I 
1.471E+01 1.279E+01 I .112E+01 7.313E+00 
2.653E+04 1.084E+04 5.819E+03 1.66SE+03 





























1.368E-04 1.367E-04 I -36EE-04 I -354E-04 
2.890E+OI 5.461E+00 4.674E-02 2.7151-09 
1.990E-04 I -990E-04 1.990E-04 1 -989E-04 
2.310E-04 2 -867E-04 2.883E-04 2.882E-04 
0.0 0 .o 0.0 0 . 0  
0.0 0.0 0.0 0.0 
8.815E-03 8- 81 3E-03 8.807E-03 8.787E-03 
7.294E-08 9.080E-29 0 . 0  0.0 
1.177EL05 I -465E-26 0.0 0.0 
I . ~ ~ B E - O S  I.BPBE-O~ i . e 2 e ~ - 0 5  1 . 8 2 7 ~ - 0 5  
1.078E-11 0 . 0  0.0 0.0 
8.048E-02 3-986E-09 0.0 0.0 
5.288E-03 1 -303E-10 0 . 0  0.0 
3.111E-03 3.11 OE-03 3.106E-03 3.091E-03 
6.453E-03 6.450E-03 6.441E-03 6.410E-03 
3.176E-02 3- 175E-02 3. I7CE-02 3.155E-02 
5.126E-02 3.092E-I2 0.0 0.0 
6.983E-04 6.983E-04 6.982E-04 6.98lE-04 
7.4571+01 1 .480E+01 1.45EE-01 1.376E-08 
2.504E+02 4.96SE+O I 4 -89 CE-01 4. 622E- 08 
1.579E-09 0 . 0  0.0 0.0 
1.749E-08 0 . 0  0.0 0.0 
3.468E-02 3.220E-10 0 - 0  0.0 
4.419E-01 245771-03 5.523E-02 2.515E-04 
5.8821+00 2-076E-02 2.074E-09 0 .0  
2.221E-01 1.252E-OS 9.061E-I8 0 . 0  
4.987E+02 9.636E+01 1.01 IE+OO 5.143E-02 





















































































T O T N  2.06OE+04 L.O86E+O4 5.822E+03 1.666E+03 8.924E102 4.989E+02 9.637El01 1.01 IE+OO 5.147E-02 4.843E-02 2-825E-02 I.233E-02 
c 
i 
TABLE C.62. PHOTONS FROM FISSION PRODUCTS I N  BLENDE0 LMFBR HIGH-LEVEL WASTE 
AS A FUNCTION OF DECAY T I M E  (BASIS = 1.0 MTHM) 
1 8  GROUP PHOTON RELEASE RATES. PHOTONSlSECONO 
BASISXONE TONNE I N I T I A L  HEAVY METAL: AOV O X  LMFBR: LUR-PU/U/U/U 
EUEAN 
HLW I . O Y F  2.OYR 5.OYP 10.011) 30.OYR lOO.OYR 30C.OYR 1.0KY I O - O K Y  1 0 0 . 0 1 1  2SO.OKY 
4 
I .COOE-02 
2. C O O € - 0 2  
3 . 1 5 0 E -  02 
5 -750E-02 










3.  COOE to0 
5 - 0 OOE + 00 
7. O O O E  +OO 
1. I O O E + 0 1  
7.233ECl6 3.251E+l C 1 -688Et16 4.425E+15 
1 - 7 1 6 E t l t  7.868E+1 F 4.290E+15 I.242E+15 
1.538El.16 6.908E+lE 3.668E+15 1.121E* l5  
I .507E+l6 6.872E+IE 3-539€+15 8.823E+14 
I - 044EC16 4.824E+ I E 2.500E+I 5 6.432E+I 4 
1.234E+ 1 6 4.807E+I E 2.36 I E + I  5 5.256E+I 4 
9.483El.15 4.342E+lE 2.216E+15 5.059E+14 
5.513E+LE 2.664E+lC 1.466E+15 3.979E+14 
3.446E+L6 I .728E+lC I -190Et16 6.138E+15 
4.245E+lC 4.47OE+IE 2.468E+15 8.584E+14 
2.034E+15 1.022E+lC 5.933E+14 1.884E+14 
3.168E+14 1.350E+14 6.598Ei13 1.037E+13 
3.326E+14 I.410E+L 4 61068E+13 5.084EII2 
9.702E+12 4.565E+LZ 2.286€+12 2.88IE+LI 
1.166E+12 5.837E+11 2 . 9 3 5 E l l l  3.729E+10 
6.597E-05 6.893E-05 7.119E-05 7.530E-05 
4.281E-06 4.472E-Ot 4.619E-06 4.886E-06 
2.707E-07 2.828E-07 2.921E-07 3.090E-07 
2.55 O E  i 1 5  
6.132E+IQ 
6 .7 lSE i I  4 
4.90 TE + I  4 
3.403El l4  
2.626E+14 
2.527E+14 









5 -0  4 7E-0 6 
3.192E-07 
1.5 17E+ I5 
3.1 I b E i 1 4  
3.610E+14 





2.464E+ I 5  
2-159E113 
1.625E+ 13 























6 . B ~ ~ E + L  3 
5.1ae~+o6 
2.77CE112 l . l 4 2 E + l l  I - O 9 4 E + l l  7.675E+IO 4.627EIlO 
5.850EIl1 5.444E+l0 5.142E*10 2.977E+LO 1.264Ei10 
6 .474Et l l  I .123E+IO I.O73E+10 6.978E+09 2.63fEIOS 
4.95EEtI 1 2.272E+lO 2.1 51E+10 I .285E+I 0 C.79tE+09 
3 . 3 0 i E + l l  4.94lE+IO 4-648E+lO 2.538E+IO 9.424Et09 
1.82iE+I  I 3.244E+09 3.072Et09 1.81 OE+09 7-924E+OB 
2.36ZE+ll  4.776E+09 4-367E+09 2.378E+09 8.766E+08 
1-991E+L1 1.005E+ll 9.442E+LO 5.060E+LO 1.789E+l0 
5.02CEt12 2.232E+ll 2.096E+l l  I . l 2 3 E + I  I 3.972E+10 
2.72 lE+lO 1 - 1 3 9 E I I  0 1.052E+lO 5.624E+09 1.988E+OS 
7.903E109 2.715EC09 2.547E+09 1.365E109 4.826E+08 
4.04CEt08 I.I56E+05 I.OBtE+OS 5.819E+04 210581+04 
4.442E+04 3.295E-03 7.163E-04 7.163E-04 711631-01 
3.58 SE-04 3 -589E- 04 3.589E-04 3.589E-0 4 3.589E-04 
2.643E-04 2.643E-04 2.643E-04 2.6431-04 2.643E-04 
7.86 SE-0 5 7 - 869E- 05 7 -  869E- 05 7.869E-0 5 7.86 9E-0 5 
5.IOtE-06 5.106E-06 5.106E-06 5.1061-06 5.106E-06 
~ . Z Z F E - Q ~  3.229~-07 LZZQE-O~ 3.2296-07 ~ . Z Z P E - ~ ?  
TOTAL 2.373E+17 9.385E+1€ $.201E+16 1.694E+16 9.819E+15 5.48OE+15 I.05ZEt15 I.O51E+13 5.978E+11 5.641E+ll  31258E+1 I 1.395E+ll  
WEYISEC 6.937E+1€ I .99 IE+ lC  1.220E+l6 5.098E+15 2.976E+I5 1.603E+l5 3.1OSE+L4 3.20EE+12 1 - 8 9 6 E + l I  1.779E+ll  9.587E+IO 3.442E+IO 
18 GROUP SDECIFIC ENERGY RELEASE RITES. NEV/IATT-SEC 
BASIS=ONE TCNNE I N I T I A L  HEAVY METAL: AOV O X  LMFBR: LbR-PU/U/U/U 
ENEAN 








3 -750E- 0 1  
5 -750E-01 
8.500E-0 I 
I .  250E+00 
1.750E+00 
2.250E+00 
2.75 OE+ 0 0  
3.500E100 
5.000E+00 
7. C C OE +OO 
1 . l O O E + O I  
1.085E+05 4.876E+OE 2.532€+08 
4.25OE+08 1.967E+OE 1.07>E+08 
5.769E+08 2.591E+OE 1.375E+08 
8.664E+08 3.951E+OE 2.035E+08 
8.877E+08 4.1  OOE+OE 2.125E+08 
I.542E+05 6.009E+OE 2.951E+08 
2.067E+OF 9.99 1 E+O E 5.49BE+0 8 
I.SBPE+I 0 9.938E+OS 6.843E+09 
3.609E+lO 3.799E+OS 2.097E+09 
2.543EtOS 1.277E+05 7.417E+08 
5.545E108 2.363E+OE I*l55E+08 
2.668€+07 1.255E+07 6.286E+O6 
4 .080E+Ot  2.041E+OC I.O27E+06 
3 -299E- 1 0 3.446E- I C 3.56 OE-1 0 
2.S96E-1 I 3.131E-I I 3.234E-1 I 
2.578E-12 3.lllE-li 3.213E-12 
Z . I ~ ~ E + O S  9 .770~+oe  4 .985~+08  



















3 -82 4E +O 7 
1.533E +07 
2-51  8EtO7 




5.764E +O 7 
2.41 IE+09  
I -775E+O8 








2.275E+07 41327E+06 4.162E+Ob 1.713E+03 1.641E+03 1.151E+03 6.941EIOZ 
7.785E+06 1.478E+06 1.462EtO4 1.361E+03 1.286E+03 714431+02 3.161E+02 
I .36IEIO7 2.57tE+06 2.42EE+04 4.212E+02 4.024E+02 2.617E+02 I.363E+OZ 
1.651E+07 3.114E106 2.851E+04 1-307Et03 1-237E103 7.389E+02 31333E+02 
1.476E+07 2.744Et06 2.8OCEiO4 4.199E+03 3-951E+03 2.158E+03 8.01 I E + O Z  
1.508E+07 2.582E+06 2.27iE+04 4.055E+02 3.840E+02 2.262E+02 S.905Ei01 
3.23lE+07 61033E+06 5.31 FE+O4 1.075E+03 9.825Et02 5.351E+O2 1.972E+02 
2.299E+07 4.321E+06 7-46CE+04 3-769E+04 3 -541Et04  1.897E+04 C.709E+03 
1.417E+09 2.808E+08 2*881E+06 1.283E+05 1-205E+05 6.460E+O4 2.284E+O4 
1.835Et07 1.604E106 2.313E104 9.679E+03 8.942E+03 4.781E+03 1.690E+03 
I . l l l E + 0 6  8.499E+04 ?-071E+02 210238-01 1.900E-01 I.Ol8E-01 3.601E-02 
6.192E+OI I.L67E+OL 9.994E-02 7-415E-09 1.612E-09 1.612E-09 1.612E-09 
2.683E-02 9.870E--10 9.8701-IO 9.8701-10 9.870E-LO 9.870E-LO 9-870E-10 
4.463E-03 9.25 LE-1 0 9.25 IE- LO 9 -25IE- 1 0  5.251 E-1 0 9 -25 I E-1 0 9 -25  IE-10  
3.934E-10 3.935E-IO 3.93 CE-10 3 .935E- IO  3.935E--10 3 -935E-10 3-935E-LO 
3.574E-11 3.574E-11 3.574E-11 3.574E-11 3-574E-11 3.574E-11 1.574E-11 
3.552E- I 2  3.552E-12 3.55 i E -  12 3 -552E- 12 3.55 2E- 12 3 .  552E-12 3- 55 2E-12 
Z . O ~ I E + O ~  ~ . Z Z ~ E + O S  9.87e~+o3 3 . 3 9 4 ~ + 0 3  3.184~+03 I . ~ O L E + O ~  c . o ~ ~ E + o ~  
TOTAL 6.937E+LO l.YPIE+lC 1.220E+LO 5.0988*09 2.976E+09 1.603E+09 3.IOCE+08 3.2OeE+O6 1.896E+05 1-779E+05 9.587E+04 3.442E+04 
GA4 POW I . l12E+04 3.191E+01 1.956E+03 8.173E+02 4.771E+02 2.569E+02 4.977E+01 5.14ZE-01 3.039E-02 2.8531-02 I.537E-02 5-5171-03 
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Appendix ‘2.4: Characteristics of Blended LMFBR 




TABLE C.63. GRAMS OF ACTIVATION PRODUCT ELEMENTS I N  BLENDED LMF0R CLADDING WASTE 
A S  A FUNCTION OF DECAY T I N E  (81515 = 1.0 MTHM) 
SY+O.OSXFP 1 . O Y E  2.OYP 5.OYR 1 0 . 0 Y R  30.OYP LOO-OYR 30C.OYR I-OKY 1 0 . O K Y  100.OKY 250.OKV 
H 
HE 
L 1  






N A  
Y G  




C L  









c o  
N I  
cu 
ZN 
G I  
GE 










P D  
A G  
co  
I N  
S N  




c s  
9. 
P R  
HO 
P Y  






T Y  
Y 0  









P B  
81 










6.694E+ 0 I 
5.348E-06 










































I .  381 E-20 
9.7261130 
3.420E-18 
3.3 18E- 2 0 
2.120E-11 
1.165E-06 





2.076E- I 6  





I -583E- I 1 
4 -031E- 12 
2.030E-23 
1.198E-22 





8 .  e 9 5 ~ - 0 2  
~ . J S B E - O S  
2.990E+00 
5-1821-0 I 
8 . 8 9 5 E - O i  
























































6 .  I23E-11 
2.031E-I C 














I .  041 E-o e 
4.270~- 1 e 
3.4208-1e 
2.990E+00 2.990E+00 2.990E+00 2.990E+00 2.9901+00 
5.182E-01 5.182E-01 5.182E-01 5.182E-01 5-182E-01 
8.895E-02 8.895E-02 0-8958-02 8-895E-02 8.895E-02 
4.66OE-03 4.660E-03 4.6608-03 4-66OE-03 4.6601-03 
4.400E+00 4.400E+00 4.400E+00 4.400E+00 4.400E+00 
5.309E+02 5.309E+02 5.3098+02 5.309E+02 5-304E+02 
2.7791+02 2.779E+02 217794+02 2.779E+02 2-775E+02 
6.694E+Ol 6.694E+O1 6.6948+01 61694E+01 6.694E+Ol 
9.412E-06 9.412E-06 9.4121-06 9.4128-06 9.412E-06 
7.4978-03 7.497E-03 7.4978-03 7.497E-03 7.497E-03 
4.279E-02 4.279E-02 4.279E-02 4.279E-02 4.279E-02 
1.435E+02 1.435E+O2 1.435E+02 1.435E+02 1.435E+02 
4.9591+03 4.959Ei03 4.9598+03 4.959E+03 4.959E+03 
1.775E+02 1.775E+02 1.7758+02 1*775E+02 1.775E+02 
I.816E-03 I.816E-03 l.816E-03 1-816E-03 1.816E-03 
2.697E-06 2.697E-06 2.697E-06 2-697E-06 2.697E-06 
I.041E-08 I.041E-08 1.041E-08 1.041E-08 1.042E-08 
I.119E-06 I .119E-O6 1.1198-06 1.119E-06 1 ~ 1 1 9 E - 0 6  
1.576E-03 1.576E-03 1.576E-03 1.576E-03 1.576E-03 
9.460E-06 9.400E-06 9.401E-06 9-401E-06 9.401E-06 
1.310E+02 I.310E+02 1.310Ei02 1.310Ei02 1.310E+02 
8.131E+00 8.131E+00 8+131E+00 8.13lE+00 8.131E100 
1.483E+05 1.483E+05 1.483E+05 1-483E105 1.481E+05 
I.601E+04 1.601E+04 1.601E+04 L.601E+04 1.601E104 
5.602E+05 5.602E+05 5.6028+05 5.602E+05 5.602E+05 
1.569E+02 1.564E+02 1.560E+02 1.555E+02 I .555E+02 
1.178E+05 1.178E+05 1.170E+05 1-170E+05 I . l70E+05 
7.828E+02 7.829E+02 7.830E+O2 7.835E102 7.847E102 
2.180E-01 2.18OE-01 2.10OE-01 2.180E-01 2.18OE-01 
4.582E-06 4.582E-06 4.582E-06 4-582E-06 4.582E-06 
1.548E-08 1.548E-08 1.548E-08 1.548E-00 I . 5 4 E E - 0 8  
4.271E--18 4.271E--18 4.271E--18 4-271E-18 4.271E-I8 
9.156E-20 9.156E-20 9.156E-20 9-156E-20 9.156E-20 
3.648E-07 3.6408-07 3.628E-07 3.5931-07 3-54CE-07 
1.736E-06 1.736E-06 1.736E-06 1.736E-06 1.736E-06 
3.155E-01 3.155E-01 3.155E-01 3-1551-01 3.155E-01 
8.697E+Ol 8.697E+01 0.697E+OI 8-697E+01 8.697E+01 
2.03OE+04 2.030E+04 2.030E+04 2.030E+04 2.030E+04 
4.9361+00 4.936E+00 4.936E+00 4.936E+00 4.935€+00 
I.303E+01 I.303E+01 1.303E+OL I.303E+OI 1-303E+01 
1.762E-03 I.762E-03 I.762E-03 1.762E-03 1.762E-03 
9.707E-05 9.707E-05 9.707E-05 9-708E-05 9-709E-05 
4.3468-05 4.345E-05 4.344E-05 4.344E-05 4.342E-05 
1.225E-02 1.225E-02 1.225E-02 1-225E-02 1.225E-02 
7.267E-04 7.267E-04 7.267E-04 7.267E-04 7.267E-04 
3.475E+0 I 3.475E+0 I 3.4758+0 I 3.475E+0 I 3.47 5E+O 1 
4.173E-02 4.043E-02 3.959E-02 3-927E-02 3-927E-02 
6.295E-03 7.603E-03 8.438E-03 8.770E-03 8.773E-03 
2.585E-06 2.585E-06 2.585E-06 2.505E-06 2-50CE-06 
1.0818-07 1.001E-07 1.081E-07 1-081E-07 1.001E-07 
4.258E-18 4.239E-18 4.230E-18 4.2i8E-18 4.228E-18 
4.261E-20 b. l69E-20 7.061E-20 7.2651-20 7.266E-20 
5.980E-46 0.0  0.0 0.0 0 .O 
3.420E-18 3.420E-18 3142OE-18 3.4ilE--18 31423E--18 
1.951E-20 8.822E-21 2.365E-21 2.202E-23 2.045E-31 
2.392E-1 I 2.752E-11 3.241E-11 4.315E-11 4.887E-11 
1.379E-06 1.3738-08 1.328E-06 1.260E-06 1-2448-06 
1.215E-03 1.215E-03 1.215E-03 1.215E-03 1.215E-03 
1.973E-05 1.973E-05 L.973E-05 1.973E-05 1-9711-05 
1.577E-05 1.577E-05 1.577E-05 1-577E-05 1.577E-05 
6.760E-10 6.760E-10 6.760E-10 6.760E--10 6.755E-10 
6.124E--1 I 6.124E-11 6.125E-I I 6 -  127E-I 1 6 -136E-11 
2.025E-16 2.023E-16 2.023E-16 2.022E-I6 2.022E-16 
1-7218-17 1.738E-17 1.742E-17 1.742E-17 I -742E-17 
7.745E-08 7.755E-08 7.755E-08 7.755E-08 7.755E-08 
9.533E-04 9.533E-04 9.533E-04 9.533E-04 9.533E-04 
4.402E-05 4.402E-05 4.402E-05 4.402E-05 4-402E-05 
3.292E-06 3.292E-06 3.292E-06 3.292E-06 3.292E-06 
1.537E-11 1.537E-11 1.537E-11 I.537E-11 I.537E-11 
4.474E-I 2 4.475E--32 4.475E-12 4.474E-12 4.473E-12 
2.030E-23 2.030E-23 2.030E-23 2.010E-23 2.030E-23 
1.866E-22 2.869E-22 4.540E-22 1-123E-21 3-462E-21 
3.441E-I6 6.287E-16 1.103E-15 3.001E-15 9.643E-15 
5.000E-04 5.000E-04 5.000E-04 5.000E-04 5.000E-04 
2.000E-04 2.000E-04 2.000E-04 2.000E-04 2.000E-04 
2.206E-1 I 9. I 3 5 E - I 4  1-28 IE-17 2 -857E- 18 2.856E-18 
8.700E+05 8.7001+05 8.700E+05 8.7OOE+05 8.700E+05 

















2.69 7E-0 6 
1.04 iE-08 


























1 - 2 2  5E-02 
7.267E-04 
3.47 CE+OI 





3. 42SE- I 8  
0.0 
4.875E- I 1 
1.24 4E-06 





2 . 0 2  ZE- 1 6 





1 -537% 11 
4-47 E- 12 
2.03 OE-23 
1.01CE-20 
2 .86  2E- 1 4  
5.00 CE-04 
2.000E-04 
2.85 CE- 18 
8.70 OE+05 
4 . 2 2 e ~ - - 1 8  













4.95 5E+ 03 
1.775E+02 














2. I 8OE- 0 I 
4.582E-06 
1 .508E-08 




3 . I  55E- 01 

































4 . 465E-  12 







2.990E+00 2*990E+00 2.990ElOQ 
5.182E-01 5.1 82E-01 5.182E-01 
4-659E-03 4.653E-03 4.643E-C3 
4.400E+00 4.400E+00 4.400Et00 
5.308E+02 5.307E+02 C.307Et02 
2.781E+02 2*782E+02 2.782El02 
6.694E+0 1 6.694E+O 1 C.694E10 I 
9.412E-06 9 i412E-06 9.412E-06 
7.497E-03 7.497E-03 7.497E-03 
4.279E-02 4.279E-02 4.279E-02 
1-435Et02 1.435E+02 L.435E+02 
4.959E+03 4.959E+03 4.959E+03 
1.775E102 1.775E+02 1.7751+02 
1 -816E-03 1 -816E-03 1.81 6E-03 
2.696E-06 2.694E-06 2-6911-06 
1.068E-08 1.285E-08 1.55SE-08 
1.124E-06 1.155E-06 1.174E-O€ 
1.576E-03 1 -576E-03 I.575E-03 
9.401E-06 9.401E-Ob 9.401E-06 
I.310E+02 1-310E+02 1.310E+02 
1.483E+05 1.483E+05 1.483E+05 
I .601E+04 1.601E+04 I .601E+09 
5.602E105 5.602E+05 5.602E+05 
1.590E+02 1.805E+02 1.9371+02 
I .  I78E+05 1.177E+05 1.17 7E+05 
7.865E+02 7.86SE+O2 7.865E+02 
2.180E-01 2.1 80E-0 I 2. I8OE-0 1 
4.5828-06 4.582E-06 4.582E-06 
1.548E-08 1.548E-08 1.5488-08 
8.895~-02 8 . 8 9 5 ~ - 0 2  e . 8 9 ~ ~ - 0 2  
5 . 3 4 8 ~ - m  5 .348~-06  ~ . 3 4 8 ~ - 0 6  
~ . L ~ I E + O O  ~ . I ~ I E + O O  e . 1 3 1 ~ + 0 0  
4.271~-18 4 . 2 7 1 ~ - 1 8  4 .271~-1e 
9.156E-20 9.156E-20 S.156E-20 
3.535E-07 3.535E-07 3.5351-07 
1-7366-06 1 . 7 3 6 E - 0 6  1.73CE-06 
3.155E-01 3.150E-01 3-1438-01 
2-030E+04 2.OJLE+04 2.031E104 
4.7708+00 3.565E+00 2.188E+00 
1-33 8E+O1 1.440E+0 I 11577E+01 
1.762E-03 1.762E-03 1.762E-03 
9.712E-05 9.712E-05 9.712E-05 
4.338E-05 4.338E-05 4.330E-05 
I.225E-02 1.225E-02 1.225E-02 
7.267E-04 7.267E-04 7.267E-04 
3.475E+Ol 3.475E+01 3.475E+01 
3.927E-02 3.927E-02 3.927E-02 
8.773E-03 8.773E-03 8.773E-03 
2.585E-06 2-595E-06 2.585E-06 
I.081E-07 1-082E-07 1.082E-07 
4.228E-10 4.228E-18 4.228E-18 
7.266E-20 7.268E-20 7.273E-20 
0.0 0.0 0.0 
3.733E-18 6.554E--18 I.125E-17 
0.0 0.0 0.0 
4-872E-11 4.872E-I I 4.872E-11 
1.244E-06 1.244E-06 1.244E-06 
1.215E-03 1 -215E-03 1-21 5E-03 
1-9731-05 1-973E-05 1.973E-OS 
1.577E-05 115771-05 1.5771-05 
6.737E-10 6.737E-10 C.737E-IO 
6.354E-11 6.355E-11 6.355E-11 
2-022E-16 2.022E-16 2.022E-16 
1.742E-17 I.742E--17 1.742E-17 
8 . 6 7 0 ~ t o i  ~ . S ~ Z E + O I  e.567~+01 
7 . 7 5 5 ~ - 0 8  7 .755~-08 7 . 7 5 5 ~ - 0 8  
9.533E-04 9.533E-04 9.533E-04 
4.402E-05 4.402E-05 4.402E-05 
3.292E-06 3.292E-06 3.292E-06 
1.538E-$1 1-538E-11 I.538E-1 I 
4.461E-IP 4.461E-12 4 . I I IE-12  
2.030E-23 2.030E-23 2.0301-23 
3-344E-19 3.343E-18 e.357E-18 
9.490E-13 9.478E-12 2.3658-11 
2.000E-04 2.000E-04 2.000E-04 
2.850E- 18 2 -791E-18 2.69 bE-18 
8.700E+05 8.700E+05 8.700E105 
S . O O O E - O ~  s . o o o ~ - o a  S . O O O E - O ~  
195 
. S I  2 8  CP 50 CP 5 2  
CR 53 
CR 5 4  
Y N  55 
FE 54 
FE 56  
FE 5 7  
FE 58 
N I  58 
N I  6 0  
N l  6 1  
N I  6 2  
N I  6 4  
M C  9 2  
H O  9 4  
Y O  95 
NO 9 6  
Y O  9 7  
Y O  98 
Y O 1 0 0  
SUMTOT 
TOTAL 
TABLE C.64. GRAMS O F  PRINCIPN. ACTlVATfON PRODUCT NUCLIDES I N  BLENDED L M F B R  CLADDING WASTE 
A S  A FUNCTION OF DECAY TIME (BASIS = 1.0 MTHMI 




I .435E to4 




1 - 2 6 8 E + 0 4  
I .762E+03 1-764E+O2 1.764E+03 1.764E+03 1.764E+03 1.764E+03 
7.930E+04 7.93OE+O4 7+930E+04 7.930E+O4 7.930E+04 7.920E+04 
3 - 1 4 2 E l 0 4  








5 -00  BE +O 3 
2.023E103 
8.67 lE+05  
3.141E+04 3.141E+04 3.141E+04 3.141E+04 
1.389E+03 I.389E+OL 1.389E+03 1.389E+03 
4.462E+03 4. 462E+0= 4.462E+03 4.4621+03 
1 - 169E+03 1- 169E+02 1.1 69E+03 1.169E103 
2.886E+03 2.886E+02 2.886E+03 2.886E103 
1-846Et03 1.846E+02 1.846E+03 1.846€+03 
3.138E+03 3 ~ 1 3 8 E + 0 2  3.138E+03 3.138E+03 
3.456E+03 3.4561+03 3.4561+03 3.456E+03 
1 -947E103 1.947E+02 I .947E+03 1-947E+03 
5.008E+03 5.008E+O? 5.008E+03 5.008E+03 
2.023E+03 2.023E+O 5 2.023E+03 2- 023E+03 
8.671E+05 8.671E+0? 8.671E+05 8.671E+05 
196 
H 
B E  
C 
NA 
5 1  
P 
5 
C L  
AR 
K 
C A  
sc 
V 
M N  
FE 
co 
N I  








N 8  
YO 




A G  
co 
I N  
5 N  




C S  
R R  
NO 
P Y  




O Y  
no 
EP 
T Y  
T A  
I 
R E  
os 
I R  
CT 
I U  
TC 
P0 
0 1  
P O  
T O T A L  
TABLE C.65. CURIES OF ACTIVATION PRODUCT ELEMENTS I N  BLENDE0 LHFBR CLADDING WASTE 
A S  A FUNCTION OF DECAY TIME (BASIS = 1.0 MTHH) 
SYIO.05XFP l . O Y f i  2.OYP 5.OYR 1 0 . O Y R  30.OYP 1 0 0 . 0 Y R  30C.OYR I - O K Y  1 0 . O K Y  1 0 0 . 0 K Y  2 5 0 . O K Y  
2.132E-03 2.015E-02 1 -905E-03 1 ~ 6 1 0 E - 0 3  
3.712E-06 3.712E-OC 3.712E-06 3.712E-06 
1.143€+00 1.143E+00 I .143E+00 1.143E100 
1.551E-08 1.949E-OE 1.947E-08 1.941E-08 
5.831E-03 I.961E-OE 1.947E-08 1.941E-08 
1-9761-03 I.112E-04 6.263E-06 1. l l8E-09 
3.970E-10 3.970E-lC 3.970E-LO 3.970E-10 
4.580E-I4 4.566E-14 4.5511-14 4.509E-14 
7.791E-12 7.791E-12 7.791E-12 7.791E-12 
2.423E-02 5.124E-03 1.084E-03 1.026E-05 
1.713E+00 8.348E-02 4.069E-03 4.711E-07 
2.583E-13 24583E-13 2.583E-13 2-583E-13 
5.700E102 6.134E-02 6.601E-06 8.224E-18 
4.9131+04 2.185E+04 9.720E+03 8.553E+02 
l.ISLE+94 e.739€+07 6.693E+03 3.008E+03 
6.529E+04 3.656E+OJ 1.707E+03 1.117E+O3 
2.383E+O2 2.365E+Oi 2.347E+02 2.296E+02 
1.037E-23 0.0 0.0 0.0 
I.196E-01 4.235E-Oi 1.500E-02 6.658E-04 
5.127E-12 2.466E-21 1.186E-30 0 . 0  
1.993E-27 1.993E-27 1.993E-27 1.993E-27 
2.351E-94 3.129E-Ot I.550E-06 1.433E-06 
5.527E-05 2.285E-OC 1.549E-06 1.434E-06 
1.393E+90 2.667E-Oi 5.386E-04 2.91 SE-05 
1.337E+0 1 3.479E-0 I 2.803E-01 2.791E-01 
8.372E-0 2 8.372E-02 8.372E- 02 8.372E-02 
6.635E100 1.057E-Oi 1.665E-05 4.581E-09 
7.873E- 13 7.873E- 1 1 7.873E- I 3  7.873E-13 
6.459E-04 2.356E-04 8.665E-05 5.774E-06 
5.552E-03 2.957E-03 1.712E-03 3.332E-04 
1.005E-02 6.528E-OE 3.932E-07 8-813E-14 
1 .O99E+O I 3.26SElO C I .077E+00 4.706E-02 
4.26SE+00 3.287E+OC 2.559E+OO I .208E+00 
I.025E+00 8.040E-01 6.247E-01 2.947E-01 
8.837E-16 8.835E-lE 8.835E-15 8.835E-15 
s.702E-la 5.449~--1? 5.208~-16 4 . 5 4 7 ~ - 2 5  
7.617E-17 5.443E-17 3.889E-17 1-419E-I7 
9.618E-21 l.IOlE-3C 21838E-37 2.837E-37 
3.247E--17 2.365E-1 i 1.827E-17 8.18IE-I8 
I . 8 2 O E - 1 1  1.806E-I1 1.793E-11 1.752E-I1 
6.182E-05 5.615E-05 5.106E-05 3.853E-05 
9-976E-04 3.505E-04 I.23IE-04 5.338E-06 
9..863~-oe 7.557~-08 5.789~-08 2 .603~-08 
2 .076~-01 2 .075~-01 2.075~-01 2.074~-01 
1.426~-07 7 .171~-0e 3 .605~-08 4.581~-09 
6.550E-26 5.136E-33 4.027E-41 0 . 0  
.~ 
2.078E-03 C.266E-OE 1.889E-06 5.178E-11 
7.086E-23 0.0 0.0 0.0 
4.ISZE-12 4.150E-12 4.148E-12 4.141E-12 
1.889E-17 3.795E-25 7.626E-41 0 . 0  
3.087E-I4 4.454E- lE  7.224E-16 4.413E-I7 ~. 
6.4OOE-06 7.081E-07 7.834E-08 1.060E-10 
5.329E-04 2.194E-OE 1.222E-06 I.255E-09 
2.280E-05 5.937E-07 1.546E-08 I .9 l lE-12  
8.097E-11 1.759E-17 1.042E-17 71367E-18 
4 -288E-09 I -402E-10 4.61 4E-I 2 3.00lE-14 
5.949E-14 5.94lE-14 5.933E-14 5.908E-14 
2 . 8 i 6 ~ - 3 e  0.0 0.0 0.0 
3.196E-12 3.196E-12 3.196E-12 3.196E-12 
2.388E-I3 2.388E-11 2.388E-13 2.388E-13 
4.666E-I 1 4.666E-I 1 4.666E-1 I 4.666E-11 
3.844E-0t 6.173E-07 9.912E-08 4.105E-10 
1.268E+05 3.449E+04 1.836E+04 5.214E+03 
1.216E-03 




1 -93 1 E-0 8 
6.328E-16 
3.970E-10 
4 -44 OE-14 
7.79lE-12 
1.103E-08 
1 -296E-I  3 
2.583E--13 
1.1878-37 





































1.757E-15 1.327E-34 0 . 0  0.0 0.0 0.0 0.0 
3.582E--14 2.556E-32 0 . 0  0.0 0.0 0.0 0.0 
1 .638E-l2 1.638E--12 1 -638E-12 1.63€E-12 1 -638E-I2 1.638E-12 1.6381-1 2 
4.138E-18 4.065E-19 1.250E-22 I.151E-32 010 0.0 0.0 
2.942E--14 2.778E-14 2.271E-14 I.27EE-14 I.706E-15 9.768E-27 0 . 0  
5.867E-14 5-707E-14 5.179E-14 3-92EE-I4 1-4878-14 5.674E-20 0.0 
0.0 0.0 0 .0  0.0 0.0 0.0 0.0 
3.196E- I 2  3 -  I S6E- 12 3. I 9 t E - I  2 3- 19 €E- I2 3- l96E- I2 3. I89E- 12 3.12 3E-12 
2.3881-13 2.388E-13 2.388E-13 2.38EE-13 2.388E-13 2.388E-13 2.383E-13 
4.666E-11 4.666E-11 4.665E-I1 4.664E-11 4.658E-11 4.584E--11 3.913E-11 
5.667E-14 1.284E-14 1.284E--14 1.289E--14 1.2838-14 1.281E-14 1.254E-14 
1.610E+03 2-380E+02 l.L56E+02 2.944E+01 4*911E+00 3.654E+00 1.447E+00 
3.957E-04 7.780E-06 1.03tE-10 8.944E-28 
3.711E-06 3.711E-06 3-711E-06 3.710E-06 
1.119E+00 1.12SE+OO I. l02E+00 1.013E+00 
3.333E-11 2.655E-19 0 . 0  0.0 
1.890E-08 1.754E-08 1.417E-08 6.718E-09 
1.890E-08 1.754E-08 1.417E-08 6.718E-09 
0.0 0.0 0.0 0.0 
3.970E-10 3 -96SE-10 3.967E-I 0 3 -96 IE-10 
4.183E- 1 4  3 -447E-14 2- 04 €E- 14 3 -373E- 15 
7 -79  LE- 12 7.79 OE-12 7.79 OE- 12 7.790E- I 2  
6.696E-09 6-692E-09 6.68CE-09 6.641E-09 
0.0 0.0 0.0 0.0 
2.583E-13 2.583E-13 2.581E-13 2.583E-13 
0.0 0.0 0.0 0.0 
1.368E-06 0.0 0.0 0.0 
3.843E+00 3.020E-08 0 . 0  0.0 
4.169E+Ol 4-182E-03 1.572E--14 0.0 
1.907E+02 1.139E+02 2.77€E+01 3.374E+00 
0.0 0.0 0.0 0.0 
3.568E-15 0 . 0  0.0 0.0 
0.0  0 .O 0.0 0.0 
1.993E-27 1.991E-27 1-993E-27 1.993E-27 
7.906E-07 1.4941-07 1.272E-09 7.429E-17 
7.908E-07 1 -494E-07 1.28CE-09 7.4311-17 
2.915E-05 2-915E-05 2-91ZE-05 2-914E-05 
2.788E-01 2.782E-01 2.762E-01 2.€98E-O1 
2.063E-01 2-0351-01 1.95€E-01 1 -703E-01 
8.37lE-02 8-370E-02 8.364E-02 8.34SE-02 
I .567E-I6 1.9501-37 0.0 0.0 
I -567E-I6 1 -950E-37 0 . 0  0.0 
7,873E-13 7.873E-13 7.87 ?E-13 7.873E- 13 
I . ~ ~ Z E - O ~  I . O I ~ E - O ~  3 . a i s ~ - o 7  7.49a~-o9 
3.969E-10 1.027E-26 0 - 0  0.0 
2.462E-15 2 - 462E-15 2.4621-1 5 2.462E- 15 
5.759E-04 2 -18 1E-04 1.36 1E-OS 8-262E- I O  
2.319E-03 5.722E-11 0 - 0  0.0 
5.657E-04 1.399E--11 2.802E-14 2-803E-14 
8.835E-15 8.835E-15 8.83 $E- 15 8 -835E- 15 
0.0 0.0 0.0 0.0 
1.280E-20 1.294E-24 1.294E-24 1.294E-24 
0.0 0.0 0.0 0.0 
2.837E-37 2-837E-37 2.837E-37 2.837E-37 
2.042E-20 1-8968-28 0.0 0 .O 
1.445E-11 8.427E-I2 1.80CE-12 8.210E-15 
4.3l lE-06 I -443E-08 219891-15 4.972E-31 
4.0 11 E- 17 2 -06SE-17 2.06 (E- 17 2 - 069E- I 7  
0.0 0.0 0.0 0.0 
0 . 0  0.0 0.0 0.0 
4.08 1E- 12 3 - 9  19E-I 2 3 -49 2E-12 2.331E- 12 
0.0 0.0 0.0 0.0 









































































































































8.73 BE-1 5 
1.209E-24 
0.0 













0 . 0  
0.0 
1-63 BE - 1 2 
0.0 
0 . 0  














F E  55 
co 58 
CO 60 
N I  59 
N I  € 3  
Y 8  9 4  




TABLE C.66. CUPlES OF PRINCI FAL ACTIVATION PRODUCT NUCLIDES I N  BLENDED LMFBR CLADOXNG WASTE 
AS A FUNCTION O F  OECAV TIME (81515 = 1.0 M T H H )  
SH*O.OSXFP 1 . O V E  2.0YP 5.OYR 10.OVR 30.OYP 1OO.OYP 30C.OYR I . O K Y  L O . O K Y  1 0 0 . O K Y  2 5 0 . 0 K Y  
I .143E+00 1.143E+OC 
4-913E+04 2.185E+04 





2.791 E-0 1 2.791 E-0 I 














I .143E+00 1.142E100 1. I39E+00 1.  12SE+OO 1.1 02E+00 
8-553€+02 1*489E+01 1.3CBE-06 0 . 0  0.0 
3.008E103 7.932E+02 3.843E+00 3-020E-08 0.0 
1.078E-03 1.841E-11 0 . 0  0.0 0.0 
I.117E+03 5.788E+02 4.169E+Ol 4.182E-03 1.572E-14 
3.277E+00 3.277E+00 3.2768+00 3 -274E i00  3.26CE+00 
2.263Ei02 2.179E+02 1.874E+02 1 .LOCE+O2 2.451E+01 
2- 79 IE-01 2.790E-0 1 2.788E-0 1 2.782E-0 1 2.763E-0 I 
2.074E-01 21072E-03 2.063E-01 2.03EE-01 1.95CE-01 
8.372E-02 8.372E-02 8.371E-02 8.37CE-02 8.364E-02 
5.212E+03 1.610E+03 2.380E+02 I .ISfE+O2 2.9448+01 
















3.005€+00 I .378E+00 
0.0 0.0 
I.984E-01 9.180E-03 
2.862E-02 5.155E-1 0 














TABLE C.67. WATTS OF ACTIVATION PRODUCT ELEMENTS I N  BLENDED LMFBR CLADDING W&STE 




N A  
5 1  
P 
S 







Y N  
FE 
co  
N l  
CU 
Z N  
GE 
SE 




Y O  
T C  
R U  
R H  
P O  
A G  
C D  






c s  
P R  
NO 
PM 
S Y  
EU 
G O  
T 8  
O Y  
H O  
ER 
TY 




I R  
P T  
AU 
TL 
P B  
81 
P O  
TOTAL 
SY+O.OSXFP I s O Y F  2.0YP 5 . 0 Y R  
7 . 1 7 7 ~ - 0 8  6 . 7 8 5 ~ - o e  6 . 4 1 5 ~ - 0 8  5 . 4 2 1 ~ - 0 8  
4r455E-09 4.455E-OS 4.455E-09 4.455E-09 
3.352E-04 3.352E-04 3.352E-04 3.350E-04 
1.396E-OS L.069E-05 8.192E-IO 3.684E-IO 
2.429E-11 2.426E-1 I 2.424E-11 2.416E-I1 
5.910E-05 1.988E-10 1.974E-10 1.968E-IO 
I.96OE-06 1. I OIE-0 7 6.2 15E-09 1.109E-12 
5. 806E-I 3 5.006E-12 5.806E-13 5.806E-13 
1 -537E-I  6 1.532E-16 1 -527E-16 1 -51  3E-16 
3.149E-14 3. I 4 9 E - I  4 3 .I 49E-14 3.149E-14 
1.109E-05 2.345E-06 4.959E-07 4-708E-09 
2.155E- 0 2  1. OSOE-OI 5.1 I BE-05 5 -926E-09 
2.847E-15 2.847E-IC 2.847E-15 2.847E-15 
1.220E-01 1.313E-05 1.412E-09 1.76OE-21 
2.446E+02 l.O88E+Oi 4.840E+01 4.259E+00 
1.663E+OI 1.202E+01 9.205E+00 4.137E+00 
4.112E+02 3.972E+Ol 2.586E+Ol 1.723E+01 
1.142E-01 1.135E-01 1 -128E-01 1.107E-01 
1.871E-Pt 0.0 0.0 0.0 
4.190E-04 1.4848-04 5.254E-05 2-333E-06 
7.143E-15 31435E-24 1.652E-33 0 . 0  
4.962E-31 419621-31 4.962E-31 4.962E-31 
8.092E-07 7.1951-09 1.823E-09 1.66.E-09 
2.016E-07 I.IZ8E-OE 8.569E-09 7.947E-09 
7.057E-0 3 1.349E-0 4 2-584E-06 3 -405E-09 
6.565E-02 3.173E-02 2.849E-03 2.844E-03 
I -940E-05 I -940E-0: 1-940F-05 1-938E-05 
4.199E-05 4. I98E-OC 4.198E-05 4.198E-05 
2-22OE-02 3.535E-05 5.559E-08 2.726E-13 
1.368E-09 6.877E-lC 3.458E-10 4.394E-11 
4.667E-17 4.667E-17 4.667E-17 4.667E-17 
1.069E-05 3.892E-OC 1.423E-06 8.315E-08 
4.933E-Oe 1.087E-06 1.090E-06 2.121E-07 
3.217E-05 I - 936E-0 7 1. I 6  6E-09 2.576E-16 
1.149E-02 2.514E-01 6.7471-04 2-586E-05 
1.378E-02 1.028E-02 8.000E-03 3-776E-03 
8.734E-04 6.772E-04 5.252E-04 2.477E-04 
4 -095E- le  41087E--18 4.087E-I8 4.087E-I8 
1.051E-I2 I.004E-15 9.600E-19 8.383E-28 
7.752E-I9 5.539E-15 3.958E-19 I.44SE-19 
1.220E-27 9.569E-3C 7.503E-44 0 - 0  
2.32lE-23 2.657E-31 31043E-43 0 - 0  
3.300E-20 9.6lbE-2 I 8.723E-21 2-934E-21 
2.134E-15 2.118E-IS 2 .102E-15  2.054E-15 
4.202E-07 3.868E-07 3-563s-07 2.786E-07 
0.598E-07 3.02lE-07 1.061 E-07 4.60LE-09 
1.693E-05 5.104E-07 1.539E-08 
0.275E-26 0.0 0 .O 
4.600E-I4 4.598E-14 4.5951-14 
3. BOTE-2 0 7.649E-3 2 I -537E-43 
5.698E-08 6.304E-05 6.975E-LO 
1.224E-OC 4.302E-Oe 1.608E-09 
1.131E-07 2.946E-OS 7.674E-11 
L.176E-13 1.529E-2 C 5r990E-21 
2.531E-11 8.278E-11 2.716E-14 
1.763E-17 1.761E-17 1 ~ 7 5 8 E - 1 7  
2.3lOE-40 0.0  0.0 
2.887E-14 2.887E-14 2.887E-I 4 
4.955E-17 4.955E-I7 4.955E-17 
8.400E--13 8.4OOE-12 8.400E-13 
6.720E+02 1.607E+02 8.35bE+Ol 
6 . 0 7 9 ~ -  17 8.5 IOE-I e 1.2 O ~ E - I  8 











1 -75 lE -17  
0.0 



















































2 - 46 3E-11 
Is051E-20 0.0 0 .O 0.0 0.0 
0 . 0  0 .0  0 .O 0.0 0.0 
4.574E--14 4.52lE-14 4.342E-14 3.86SE--14 2.582E-14 
0.0 0.0 0.0 0.0 0.0 
L.085E-21 7.933E-25 8 -4001-36  0.0 0.0 
1.564E-17 1.18lE-36 0 . 0  0.0 0.0 
1.010E-17 71206E-36 0 - 0  0.0 0.0 
2.5148-14 2.514E-14 2.514E-14 2.514E-14 2.514E-14 
213798-21 2.337E-22 7.190E-26 6.64IE-36 0.0  
1.009E-16 9.5i7E-17 7-7851-17 4.382E-17 5.852E-18 
1.739E-17 1.691E-17 1 -535E-17 1.163E-17 4.408E-18 
0.0 0 .0  0 .O 0.0 0.0 
2.887E-14 2.887E- 14 2.887E-14 2.887E-14 2.887E- 14 
4.955E-17 4.955E-17 4.955E-17 4.955E-17 4.955E--17 
8.400E-13 8.399E-13 8.398E-13 8.396E-I3 8-38bE--13 
1.817E-15 4.115E-16 4.115E-16 4. l lCE-16 4.114E-I6 
1.020E+0 I 7.466E-01 6 -807E-02 3.37 4E-02 2 -383E-02 
30.OYP 100.OYR 300.OVR I.OKY 
1.332E-08 2.61SE-IO 3.48SE-15 3 .0 l lE -32  
4 -455E-09 4.455E-09 4.45 5E- 09 4 r453E- 09 
3.340E-04 3.312E-04 3.231E-04 2.970E-04 
4.716E-I3 3.7571-21 0 . 0  0.0 
2.353E-1 I 2.183E-1 I 1.76 4E- 1 1 8.362E- 12 
1.9 I6E-10 1.7781-1 0 1-43  7E-10 6.810E- 1 I 
0.0 0.0 0.0 0.0 
5.805E-13 5 -804E-13 5.80  2E- I3  5.792E- 13 
1-403E-16 I .15SE-16 6.869E-17 1.130E-17 
3.148E-14 3.147E-14 3.147E-14 3.147E-14 
1.6SSE-11 1 -694E-11 1-69  IE-11 I -681E-11 
0.0 0.0 0.0 0.0 
2.847E- 15 2.847E-I 5 2.84 7E-15 2.847E-15 
0.0 0 .0  0.0 0.0 
6.813E-09 0 . 0  0.0 0.0 
5.285E-03 4.153E--11 0 . 0  0.0 
6.428E-01 6.447E-OS 2.424E-16 0 . 0  
9.530E-02 6 -470E-02 3.05 4E-02 2.073E-02 
0.0 0 .O 0.0 0.0 
1.250E-I7 0.0  0.0 0.0 
0.0  0.0  0.0 0.0 
4.962E-31 4.962E-31 4.962E-31 4.962E-31 
9.176E-IO I -734E-10 1.48EE-12 8.623E-20 
4.383E-09 8.283E-10 7.09 2E- I2 4.1 19E-19 
3.387E-09 3 -387E-09 3.38CE-09 3.385E-09 
2.841E-03 2.83 4E-03 2.81 CE-03 2 -749E-03 
1.929E-05 1.902E-05 1.82EE-05 1.592E-05 
4.198E-05 4 197E-05 4.19 4E-05 4.185E- 05 
913148-21 1.159E-41 0.0 0.0 
1.502E-18 1.870E-39 0.0 0.0 
4. 667E- 17 4 -66  7E-17 4.66 7E- 17 4 -667E- 17 
1.378E-08 9.4061-09 3.1 SEE-09 6.9221-11 
Zr527E-13 6.535E-30 0 . 0  0.0 
3.532E-18 3.532E-18 3.53EE-18 3.532E-18 
1.154~-06 4 . 3 7 0 ~ - 0 7  B . ~ B ~ E - o ~  I.~S~E-IZ 
7-2491-06 1 -78SE-13 0.0 0.0 
4.755E-07 I -174E-I  4 4.19 ?E- 18 4.193E- 18 
4.087E-18 4.087E-18 4.087E-18 4.087E-18 
0.0 0.0 0.0 0.0 
1.302E-22 4 - 31 9E-28 4.31 eE-28 4 - 3 1  8E-28 
0.0 0.0 0.0 0.0  
0 . 0  0.0 0.0 0.0 
7.325E-24 6.802E-32 0.0 0.0 
1.694E- 15 9 ..58OE-l6 2.1 1 7E- 16 9.643E- 19 
3.655E-08 1.289E-10 2.45EE-17 3.769E-33 
2.897E- I 9  2.69 5E-19 2.695E- 19 2.695E- 19 

































































































































































0 . 0 -  





























2 - 4 1  OE-03 
199 
c 14 
Y N  54 
FE 5 5  
c o  5 8  
CO 60 
N I  59  
NI 63  
Y e  94  
T C  99 
SUMTOT 
T O T A L  
TABLE C.68. WATTS OF P R I N C I P K  A C T I V A T I O N  PRODUCT N U C L I D E S  I N  E L E N D E D  L M F B R  C L A D D I N G  WASTE 
A S  A F U N C T I O N  O F  DECAY TIME I B A S I S  = 1.0 M T H M I  
SM+O-OSXFP 1 . O Y E  2.OYP 5 . 0 Y R  IO.OYR 30.OYP 1OO.OYR 3OQ.OYR 1.QKY 1 0 . O K Y  100.OKY 2 5 0 . O K Y  
3.3522-04 3.352E-04 3.352E-04 3.350E-04 
2.446E+02 1.088E+Oi 4.840EIOl 4.259E+00 
l rS69E+01  1.2C2E+OI 9.205E+00 4.137E+00 
3.780E+02 I.O57E+01 2.954E-01 6.454E-06 
3.325E+01 2 . 9 1 5 E t O I  2.556E+01 1.723E+OI 
2.086E-02 2.086E-02 2.086E-02 2.086E-02 
4.332E-02 9.262E-02 9.193E-02 8.987E-02 
4.199E-05 4.198E-OE 4.1 98E-05 4.198E-05 
6.716E+02 1.607E*02 8.357E+OI 2 .574Ei01 
2. e 4 4 ~ - 0 3  a. ~ U E - O  2 2 . 8 4 4 ~ - 0 3  2. 8 4 4 ~ - 0 3  
3.348E-04 








I .020E+O I 
3.340E-04 3-312E-04 3.232E-04 2.970E-04 9.998E-05 1 -867E-09 2.452E-17 
618131-09 0 . 0  0.0 0.0 0.0  0.0 0.0 
5.285E-03 4.153E-11 0 - 0  0.0 0.0 0.0 0.0 
0 .0  0 .O 0 . 0  0.0 0.0 0.0 0.0 
6.428E-01 6.447E-05 2.424E-16 0 . 0  0.0 0.0 0.0 
2.086E-02 2.084E-02 2.081E-02 2.068E-02 1.913E-02 8.771E-03 2.391E-03 
7.444E-02 4.392E-02 9.73tE-03 4.996E-05 0.0 0.0 0.0 
2.841E-03 2.e34E-03 2.81EE-03 2.749E-03 2.021E-03 9.354E-05 5.575E-07 
4-198E-05 4.197E-05 4-194E-05 4.185E-05 4.06'4E-05 3.032E-05 1.86lE-05 
7.466E-01 6.805E-02 3-375E-02 2.382E-02 2.129E-02 8.895E-03 2.410E-03 















2 . 2 5 0 E + 0 0  
2 - 75 OE +00 
3 - COOE +00 
5-000E+00 
7.000E+00 
I .  I ooE+o I 
TOTAL 
YEV/SEC 
TABLE C.69. PHOTONS FROM ACTIVATION PRODUCTS I N  BLENDE0 LMFBR CLADDING WASTE 
&S A FUNCTION OF DECAY TIME (BASIS = 1.0 MTHH) 
18 GROUP PHOTON PELEASE PATES. PHOTONS/SECOND 
BASIS=ONE TONNE I N I T I A L  HEAVY METAL: AOV O X  LMFBR: LhR-PU/U/U/U 
SMIO.05XFP I.OYF 2.OYP 5.OYR 10-OYR 30.OYP 100.OYR 3OC.OYR I.OKY 1 0 . 0 K Y  100.OKY 250.OKY 
7.855E114 
2. 836E + I 3 
1. E32E+I 3 
2.620El l3  









1 -483E-0 I 
7.450E-06 
4.834E-07 
9 . 3 u ~ + o e  
1.0571-oe 
1.301E+14 






I .890E+I I 
1.749E+1? 









5.335E+13 6-617E112 1.267E+12 I.304E+ll 
6.67lE+I I 4.126EllI 2.078E+I I 1.687El10 
3.52OE+IL 2.247E+11 1 .149Et l l  8.744E+09 
3.828E+11 2 .443Et l l  1.266E+ll  9.347E+09 
1.547E+l1 9.607E+IO 4.978E+10 .?.653E+09 
6*301E+I 0 3.708E+10 I .917E+10 1.406E+09 
3.393EllO 1.484E+10 7.068Et09 4.747E108 
4.312E+lO 1.953E+l0 6.376Et09 1 ~ 5 8 6 E + 0 8  
5.315E+l1 2.094E+10 6.034E+09 4.714E+07 
3.548E+14 3.109E+13 5.617Ei11 1.92OE+10 
1.226E+14 8.26hE+13 4.282E+13 3.0841+12 
9.035E+09 2.336E+05 1.204E104 2.384E+03 
6.500E+08 4-381€+08 2.270E+08 1.635E+07 
Z.O11E+O6 I.356E+O6 7.023Ei05 5.058E+04 
3.747E-02 4-762E-03 1.5301-04 4-741E-10 
1.92LE-07 8-019E-10 6.306E-12 6.2ilE-12 
1.247E-08 5.203E-11 4.084E-13 4.0i8E-13 




















6.46 2E+ 08 
2.48iE+08 
2.031Et08 





1-89 C E I l  0 
6.10 OE-01 
2.26  iE -  02 
1.41 75-06 
5.78 :E- 11 
2.18€E-l l  
6 . 2 2  IE--12 
4 .02  EE- 13 
2.550E-14 
8.759~+09 2.31 7 ~ + 0 9  2 . 3 5 4 ~ + 0 8  1 . 2 7 3 ~ t o e  
3.274E+08 2.015E+08 4.012€+07 2.145E107 
1.790E+08 I .140Et08 2.264E+07 1.199E+07 
1.899E+08 1.279E+08 2.512E+07 1.307E+07 
7.2OOE+07 5.242E+07 9.608E+06 4.789E+06 
3.034E+07 2.297E+07 3.593E+06 I.667Et06 
I.706E+07 I.276E+07 1.199E+O6 4.018EiO5 
7.676E+05 5.643E+05 2.615E+04 I.961E+02 
2.498E+02 2.735E-01 2 -62 LE-0 1 2.44 BE-0 I 
1.846E+l0 1.357E+lO 61282E+08 ?.744E+O6 
9.682E-02 3-604E-02 3.602E-02 1.601E-02 
2.949E-04 5.833E-09 I.104E-IO 1.066E-10 
5.668E-11 5.648E-11 5.532E-1 I 5.343E-11 
2.836E-I1 2.830E-11 2.772E-1 I 2.677E-11 
2.085E-11 2.081E-11 2.038E-11 1.969E-11 
6.220E-12 6.207E-I2 6.079E-12 5.872E-12 
4.027E-13 4 - 0 1  9E-13 3.9368-1 3 3.802E-13 
2 -550E- 14 2.545E-14 2 -492E-14 2.407E-14 
5.714E115 I.l49E+15 S.331E+14 1.214E+14 4.519E+13 3.275E112 5.470Et10 3.497E+lO 2.803E+10 1.642E+LO 9.659E+08 1.84EEiOe 
4.0141+15 9.156E+14 4.561E+14 1.299EI14 5.405E+13 3.876E+l2 1.71SE+10 1.634El l0  1.586E+10 1.160E+10 5.423E+08 7.53€E+Ot 
18 GROUP SDECIFIC ENEPGY PELEASE PATES. HEV/WATT-SEC 
BASIS=ONE TONNE I N I T I A L  HEAVY METAL: AOV O X  L Y F B R :  L*R-PU/U/U/U 











I . 250E+00  





7 -  OOOE+OO 
1. I O O E t O 1  
TOTAL 
G I Y  P O W  
I .178E+07 















3 . ~ 8 7 ~ + 0 8  
1 . ~ ~ S E + O B  

















~ . Z R E + O ~  
8.002E+05 9.925E+04 I.900E+04 
1.668E+04 1.0321+04 S.I95E+03 
1.320E+04 8.426E+03 4.3lOE+03 
2.201E+04 1-405E+04 7.282E+03 
1.315E+04 8.166E+03 4.231E+03 
7.876E+03 4.635E+03 2.397E+03 
7.634E+O3 1.340E+03 1.590E+03 
1.617E+04 7.323E+03 2.391E+03 
3.056E+05 I .204E+04 3.469E+03 
3.016E+OB 2.643E+07 4.775E+05 
1.533E+08 1.033E+08 5.353E+07 
1.581E+04 4.088E-01 2.107E-02 
1.463E+03 9.857Et02 5.106E+02 
5.531 E+OO 3.728E+00 1.931 E+OO 
1.312E-07 1.667E-08 5.353E-10 
9.606E-13 4.009E-15 3.153E-17 
8.726E-14 3.642E-16 2.858E-18 













3.678 E l 0  1 
1-39 1E-01 
1.660E- 15 
3.1 l l E - I ?  
2 .e iOE--18 
2.806E-19 
4.922E+02 
4.3 13E+O 1 








3 .  a 6 7 ~ + 0 2  
1 .73e~-o5  
3 -685E-03 
1 -395E-05 
3 - 067E-16 
3.11 IE-17 
2 - 8 2  OE-18 
2.805E-19 
2.227E+02 1.314E+02 3.476E+01 3.531E+00 
I.61CE+OI 8.185E+00 5.038E+00 1.003E+OC 
9.307E+00 6.713E+00 4.275Et00 8.4911-01 
1.16eE+OI 1.092E+OI 7.354E+00 1.444E+OO 
6.29CE+00 6.120E+00 4.456E+00 8. I67E-0 1 
3.87EE+00 3.792E+00 2.871E+00 4.491E-01 
3-927E+00 3.838E+OO 2.8701+00 21698E-01 
2-992E-01 2.878E-01 2. I l 6 E - 0 1  9.808E-03 
6.495E-03 I.436E-04 1.573E-07 1.507E-07 
1-607E+04 1.569E+04 1.154E+04 5.339E+O2 
7.62CE-07 1.2IOE-07 4.5041-08 4.502E-08 
3.95CE-08 5.161E-10 I.021E-14 1.932E-16 
3. 18EE-12 1 -275E-16 I.271E--16 I .245E-16 
I.59CE-I6 7.799E-17 7.782E--17 7.622E-17 
7.65CE-I7 7.298E--17 7.283E-17 7.133E--17 
3.1 ICE- 17 3 .  I 1  OE- 17 3. I 0 3 E - I  7 3.040E-17 
2.82CE-18 2.819E--18 2.813E-18 2r755E-18 







9-04  1E-02 
7.352E-OS 
1.408E-07 







~ . s o ~ E - o ~  
2.662~-1a 
4.014E+09 9.156E+OE 4.561E+08 1.299E+08 5.405E+07 3.876E106 1.71EE104 1*634E+04 I.S86E+04 I. l60E+04 5.423E+02 7.538E+00 








S F  
TL  
DB 
8 1  
00 
4 T  
PN 
F R  
R A  
4 c  
Tn 




A M  
C M  
S K  












A M 2 4 1  
SUMTOT 
TCTAL 
TAELE C.70. GRAMS OF ACTINIDE ELEMENTS I N  BLENDED LMFBP CLADDING WASTE 
A S  A FUNCTION OF DECAY TIME (BASIS = 1.0 M T n M )  
SM+O.OSXFP 1 . 0 1 6  2 . O Y P  5 . O Y P  1O.OYR 3 0 . O Y P  1 0 0 - O Y R  3 0 0 . O Y R  l . O K Y  1O.OKY 1 0 0 . O K Y  2 5 0 . O K Y  
0.0 2.970E-04 4.586E-04 8.512E-04 1.512E-03 
7.544 E-OS 1. I 0 1  E-0 € I -380E-08 2. I I 7E-08 3.17 1 E-08 
3.139E-1 5 6.780E-IE 1.103E-14 2.276E-14 3.331E-14 
2.093E-13 4.386E-I3 7.019E-13 1.436E-12 2.16lE-12 
3.284E-IC 4.008E-lE 4.031E-15 3.793E-15 3.665E-15 
3.913E-23 3.926E-21 3.950E-23 4.035E-23 4.225E-23 
0.0 6.029E- L E 9 .BObE-l5 2.025E- 14 2 -97 4E-14 
3.579E-19 3.603E-15 3.640E-19 3.778E-19 4.092E-19 
1.640E-11 3.550E-11 5.796E-11 1.223E-IO I.941E-IO 
1.005E-I3 1.498E-12 2.0376-13 4.400E-I3 9.923E-13 
4.389E-08 7.397E-OE 1.122E-07 2.711E-07 €.742E-07 
6.375E-OS 6.946E-OS 7-519E-09 9.270E-09 1.231E-08 
4.306Ei02 4.306E+Oi 4.306Ei02 4.30bEi02 4.306E+O2 
1.205E-01 1.212E-01 1.220E-01 1.254E-01 1.340E-01 
4.546E101 4 . 5 3 5 E i 0 1  4.523E+01 4.490E+01 4.445E+Ol 
6.463E-01 7.675E-01 8.828E-01 1.196E+00 l.b23E+OO 
6.974E-02 S.724E-02 5.313E-02 4.735E-02 3.992E-02 
2.553E--10 1.158E-IC 5-248E--11 4.890E-12 9-364E-14 
1.92bE-10 3.310E-1 C 3.929E-LO 4.362E--10 4.342E--10 
1 -407E-IS 3.839E-21 1.545E-21 9.036E-23-1.126E-23 
4.769E+02 4.769E+Oi 4.769E102 4.769E+02 4.769E+02 
e.a99~--10 2.416~--05 S . ~ ~ S E - O ~  2.236~-08 7 . 0 2 i ~ - 0 8  
4.297E-03 1.366E-02 3.4271-02 7.837E-02 3.021E-01 7.312E-01 7.878E-01 
5.908E-08 8.587E-08 1.041E-07 1.596E-07 6.639E-07 2.478E-06 e.653E-06 
3.316E-14 I.695E-14 2.53CE-IS 2.69lE-I6 I.141E-I4 2.772E-I3 4.095E-13 
3.0271-07 8.621E-07 I .3btE-06 1.857E-W 2.523E-04 2.855E-02 1-1181-01 
2.784E-12 7.860E-I2 2 . 1 1 7 E - I O  1.796E-08 3.951E-05 1.303E-02 7.7691-02 
1.9i3E-14 I.086E-I2 3.167E-11 6.715E-10 3.289E-08 2.593E-07 2.970E-07 
5.6451-21 2.526E-22 3.87CE-21 I .010E-19 1.789E-17 4.148E-I6 8.4251-16 
3 - 187E- I 4  8.055E-14 1-20  5E- I 2  1 -962E- I 1  9. 609E-IO 7.574E-09 8.678E-09 
6.364E-19 3.007E-18 3.812E-17 9.327E-16 1.6311-I3 3.783E-12 7.673E-I2 
5.450E-10 1.028E-08 1-87 iE-07 3.052E-06 1.495E-04 1.178E-OS 1.350E-03 
4.800E-12 2-766E-11 1-IS5E-IO 6-187E-10 2.653E-08 6.502E-07 9.154E-07 
3.958E-06 31249E-05 1.892E-04 8.955E-04 1.075E-02 8.851E-02 I.46OE-01 
2.545E-08 7.654E-08 2.40IE-07 I .OZ*E-O6 3.997E-05 9.781E-04 I . 3 4 C E - 0 3  
4.3071+02 4.31OE+OZ 4.31CEIO2 4.328E+02 4.452Ei02 4.698E+02 4.717E+02 
1.924E-01 4.7181-01 I . l62E+00 2*397E+00 2.985E+00 2.901E+00 2.764Et00 
4.139EiOl 4 -250ElOl  4.2OIE+OL 4.068E+Ol 2.823EiOl 3.314E+00 I&!50E+00 
2.554El00 2 . 8 5 t E i 0 0  2- l6CE+00 8.896E-01 I.221E-01 2.598E-05 9.00SE-10 
2.103E-02 5.562E-03 4.28CE-03 4.036E-03 1.915E-03 3.156E-06 I.914E-06 
I -259E-20 4.351E-26 4-31 €E-26 4.199E-26 2.934E-26 8.137E-28 2.086E-30 
4.124E-10 3.56CE-IO 2.401E-10 6.020E-11 91561E-17 2.896E-23 7.424E-26 
4.769Ei02 4.76SE+02 4.765E+02 4.769Ei02 4.769Ei02 4.769Ei02 4.769E+02 
-1.1891-31 0 . 0  0.0 0.0 0.0 0 . 0  0.0 
TAELE C.71. GRAMS OF PRINCIPLL ACTINIDE NUCLIDES I N  BLENDED LMFBP CLADDING WASTE 
A S  A FUNCTION OF DECAY TIME (BASIS = 1 .0  M T w )  
SM10.05XFP l.OYE 2 . 0 Y P  5.OYR 1 0 - O Y R  30.OYP 1 0 0 - O Y R  3 0 0 . 0 Y R  I . O K Y  1 0 . 0 K Y  1 0 0 . 0 K Y  2 5 0 . 0 K . 1  
0.0 
5.596E-01 
8 - 6  I6E-02 
4.299Ei02 
1.205E-01 





2 . 5 9 5 ~ + 0 0  
2.970E-04 4.586E-04 8.512E-04 I.512E-03 4.2971-03 I -36CE-02 
5.605E-01 5.613E-01 5.638E-01 5.681E-01 5.851E-01 6.44SE-01 
4-299E+02 4.299E+02 4.299E+02 4.299Ei02 4.299E+02 4.299E+02 
1.212E-01 1.22OE-01 1.254E-01 1.340E-01 1.9231-01 4.717E-01 
3.001E+OI  3.000E+01 3.000E+01 3.000E+OI 2.998E+01 2.99ZEiOl 
1.060E+01 l.ObOE+OL I .060EiOI l.O6LE+OI l.O6OE+Ol I . 0 5 4 1 + 0 1  
2 - 4 7 3 E i 0 0  2.356€+00 2.000E+00 1.603E+00 6.122E-01 2.107E-02 
1.918E+OC I .918Ei00 I .918Ei00 1.918Ei00 1.918Ei00 1.915E100 
4.462E-01 5.6161-01 8.750E-01 1.902Ei00 2.234E+00 2.541E+OO 
4.76LE+Oi 4.761Ei02 4.762Ei02 4.762Ei02 4.762E+02 4.762E+02 
8 .727~-02 e.837E-02 9 . 1 6 9 ~ - 0 2  9 .722~-02 I . I ~ ~ E - O L  L . ~ ~ S E - O I  
3.42 7E-02 
8.13EE-01 
4.1 b OE-01 
4.2951+02 


















3.02  1 E-01 7.3 1 ZE-0 1 





3. 689E+ 00 2.646E-04 
3. I4 SE-06 2.04 OE-09 


















TAPLE C.72. CURIES OF ACTINIDE ELEMENTS I N  BLENDED LHFBW CLAODING WASTE 
A S  A FUNCTION OF DECAY TIME ( B A S I S  = 1.0 MTHM) 
SM+O.OSXFP I . O Y E  2.OYW 5.OYR I O . O Y R  30.OYP 1OO.OYW 30C.OYW l.OKY I O - O K Y  100.OKY 2 5 0 . 0 K Y  
TL 
-8  
8 1  
PO 










A M  
C I  
8 U  
CF 
ES 



















R A Z Z 3  
R A 2 2 5  
91226 






















A M 2 4 1  
A M 2 4 2 M  












6 -31  1E- I 1  6-336E-11 
2.574E-06 5.559E-OC 
7.020E-I 1 7.397E--1 1 
1.4841-Ob 1-51 4E-0 4 










3.248E-06 6.703E-06 9.8118-06 9.768E-06 4.993E-06 
9.041 E-06 I -866E-05 2.731E-05 2.719E-05 11391E-05 
9.041E-06 1.86bE-05 2.731E-05 2.719E-05 1.391E-05 
1.483E-05 3.061E-05 4.4801-05 4.4601-05 2.282E-05 
6.360E-11 6.498E-11 6.803E-11 9.090E-11 4.067E-10 
9.041E-06 1.866E-05 2.73lE-05 2.719E-05 1.3901-05 
6.3811-1 1 6.542E-11 6.902E-11 9.569E-I1 4.3438-10 
9.041E-06 1.866E-05 2.731E-05 2.719E-05 1.390E-05 
1.548E-04 1.645E-04 1.731E-04 1-73lE-04 1.605E-04 
2.308E-04 2.332E-04 2.393E-04 2.804E-04 4.775E-04 
3.089E-04 3.585E-04 4-328E-04 7.003E-04 1.412E-03 
6.276E-02 6.213E-02 6.270E-02 6.258E-02 6.227E-02 
2.531E+02 2.203EIO2 1.751E+O2 ?.218E+01 9.22€E+00 
2.1 7 lE+00 3.244E+00 4.708€+00 7.892E+00 8.903E+00 
5.935E+00 3.542E+00 2.924E+00 1.398E+00 I.427E-01 
8.603E-08 8.015E-09 1.535E-10 2.081E-17 1.694E-19 
2.945E-09 2.926E-09 2.653E-09 1.992E-09 I -469E-09 
2.765E-18 1.686E-19-2. IOOE-2O-2.21EE-28 0 . 0  
2.6131+02 2.2728+02 I.BZBE+02 8.154€+01 1.834Et01 





2 - 2 1  E - 0 6  
6.341E-09 
2.242E-06 
1-46  1E-08 
1 - 5 2  2E- O b  
9.652E-04 
2 - 8 1  1E-03 
6-14  3E-02 
4.807E+00 
6.491E+00 
1 - 9 9  CE-02 

























2.508E-06 610528-05 9.368E-05 
3.263E-04 3.044E-03 4.091E-03 
3.263E-04 3.044E-03 4.09LE-03 
4-736E-04 4.195E-03 5.3971-03 
2.881E-05 6.6791-04 1.357E-03 
1.498E-04 1.212E-03 I.400E-03 
2-884E-05 6.685E-04 1.357E-03 
1.78€E-04 1.880E-03 2.756E-03 
3.069E-05 7.14 1E-04 1-42 I E-03 
3.829E-04 2.080E-03 2.960E-03 
2.252E-03 2.237E-0 3 2.159E-03 
2.9051-03 3.365E-03 1.41 BE-03 
2.643E-02 2.051E-03 L.949E-03 
2.257€+00 I.124E-01 6.099E-03 
2.465E-02 5.379E-06 I.807E-IO 
3.326E-04 2.102E-07 2.691E-10 
1.142E-19 3.167E-21 e.119E-24 
I -546E-16 3.167E-2 I €. 11 9E-24 
0.0 0.0 0.0 
2-316E+00 1.377E-01 3.8558-02 
TABLE C.73. CURIES OF PRINCIPAL ACTINIDE NUCLIDES I N  BLENDE0 LMFBW CLADDING WASTE 
LS A FUNCTlON OF DECAY TIME ( B A S I S  = 1.0 HTHH) 
SM+O.OSXFP I - O Y E  2.OYP 5.OYW 10-OYR 30.OYP 100.OYR 300.OYR 1.OKY 10.OKY 100.OKY 250.OLY 



















6.291 E- 1 1 
2.458E- I 3  




5.993E- 1 0 











6 . 2 2 3 ~ - 0 2  
s . e 3 7 ~ + o a  
2.6r4~+02 
T . ~ Z B E - O ~  
1.866E+00 
2.417E +O 0 
1. I 1  5E+O 0 
9.131E-02 
6.223E-02 
b.  443E+O 1 
3.275E+02 
9 . 0 8 5 ~ -  o 2 
4. 12oE+oa 
I.074E-1 I 
6.32lE- 1 1 







I ~ 7 9 4 E - 1  I
6.185E-1 I 
6.041 E- 1 I 
I.077E-11 
6.044E-13 
6.321E-l l  
1.077E-11 



















1. 446E-0 4 














1.500E-11 3.170E-11 7.158E-11 3.463E--10 1.995E-09 
6.36OE-11 6.498E--11 6.803E-11 9.090E-11 4.067E-IO 
1.804E- 1 I 1 - 669E-11 1.61 1 E-1 I 8.606E- 11 4.8801-09 
1.504E-11 3.179E-11 7.178E-11 3.473E-10 2.001E-09 
1.205E-12 5 . l l3E-12 2.252E-11 3.702E--10 1.008E-08 
I.805E-11 I.670E-11 1.612E-I I 8.607E-11 4-8801-09 
1.504E-11 3.179E-11 7.178E-11 3.473E-10 2.001E-09 
6.360E-11 6.498E-I1 6.803E-11 9.090E-11 4.067E-10 
1-2052-12 5-113E- I2  2-252E-11 3.702E-10 1 -008E-08 
I.800E-11 1.680E-11 I.612E-11 8.607E--11 4.88OE-09 
6.222E-1 I 6.358E-11 6.656E-11 8.894E-I1 3.97SE-10 
1.204E-I2 5.112E-12 2.252E-11 3.701E-10 1.007E-08 
1 S04E-11 3.179E-11 7. 178E-I  1 3.473E- 10 2 - 0 0  1E-09 
1.205E-12 5.114E-12 2.253E-11 3.703E-10 I.008E-08 
6.360E-11 6.498E-11 6.803E-11 9.090E-11 4.067E-10 
1.504E-11 3.179E-11 7.178E-11 3.473E-LO 2.001E-09 
6.360E-11 6.498E-11 6.803E-11 9.090E-11 4-067E-LO 
L.SO4E-11 3.179E-11 71378E--11 3.4731-10 2.001E-09 
6.360E-I1 6.498E-11 6.803E-11 9.090E-11 4-067E--10 
L.205E-12 5.114E-12 2.253E-11 B.703E-LO I.008E-08 
6.36OE-I 1 6.498E-11 6.803E-I I 9.090E-11 4.067E-10 
1.502E-11 3.176E-11 7.172E--13 3.472E-10 2.00lE-09 
L.484E-11 3 + 1 3 6 E - l l  7.079E-11 314251-10 1 .973609 
6.360E-11 6.498E-11 6.803E-11 9.090E-11 4.067E-10 
1.717E-09 4.53OE-09 1-218E-08 7.722E-08 6.473E-07 
1.214E-06 1.219E-06 1.228E-06 1.265E-06 1-394E-06 
1.446E-04 1.446E-04 1.446E-04 1.446E-04 I -446E-04 
1S95E-10 2.368E-10 3.664E--10 8.937E-I0 2-860E-09 
8.601E-05 8.841E-05 9.451E-05 1.356E-04 3.327E-04 
1.446E-04 1.446E-04 1.446E-04 1.446E-04 1.44dE-04 
4.334E-09 5.517E-09 7-51  IE-09  1.742E-08 8.861E-08 
7.899E-05 1.292E-04 2.102E-04 5.067E-04 I.239E-03 
1.214E-06 I.219E-06 I.228E-06 1.265E-06 1.394E-06 
5.72OE-06 5.935E-06 6.292E-06 7.724E-06 1.272E-05 
1.446E-04 I.446E-04 1.446E-04 1.446E-04 1.446E-04 
8.6OOE-05 8.841E-05 9.451E-05 1.356E-04 3.327E-04 
6.221E-02 6.220E-02 6.217E-02 6.205E-02 6.164E-02 
5.960E+00 5.832E+OO 5.609E+00 4.799E+00 2.7841+00 
1.866E+00 1.866E+00 1.865E+00 1.864E+00 1.861E+00 
2.417E+00 2.417El00 2.418E+00 2.417E+00 2.402E+00 
2.429E+02 2.102E+02 1.652E+O2 6*310E+01 2.171E+00 
7.328E-03 7.328E-03 713281-03 7.328E-03 7.329E-03 
1.928E+00 3.004E+00 4.472E+00 7-671E+00 8.725E100 
9.048E-02 8.925E-02 8.724E-02 7.963E-02 5-787E-02 
6.221E-02 6.220E-02 6.217E-02 6.205E-02 6-164E-02 
2.067E+00 9.257E-02 7.182E-02 6.553E-02 4.762E-02 
3.817E+00 3.403E+00 2.810E+00 1.307E100 8.967E-02 
2.612E+02 2.271E+02 1.828E+02 8.151E+01 I.833E+O1 
1.205~-12 ~.II~E-IP Z.ZS~E-II 3 .703~-10 ~ . o o e ~ - o e  











































I . ~ S I E - - O ~  
5.95 e ~ -  o I
~~ 




4 .24e~-os  
L . I ~ ~ E + O I  
4.444E-08 
1 .b26E-07 
3 - 01 BE- 06 
4.45lE-08 
3.01 BE- 06 








3.01 9E- 06 
1 -626E-07 
4.457E-08 












4 -456E- 08 
1 -690E- 03 
I -446E-04 
4.683E-06 

















6.21 L E C O O  
I .  879E-06 4 - 608E-0 5 
2.881E-05 6.679E-04 
1.478E-04 1 -165E-03 
1.884E- 06 4.62 1 E-05 
1.478E-04 1 sl65E-03 
1.478E-04 1 -165E-03 
1- 88 4E-06 4 -62  1 E-05 
2.88 1 E- 05 6.6 7 9E-04 
114781-04 1.165E-03 




1.479E-04 1. I66E-0 3 
2.881 E-05 6.679E-04 
1.884E-06 4 -62  1 E-0 5 
1.479E-04 1.166E-03 
2.881E-05 6.679E-04 
3-884E-06 4 - 6 2  IE-05 








1-446E-04 1 A47E-04 
1-884E-06 4.62lE-05 
2- 105E-03 2.046E-03 
1-4468-04 1 -447E-Cs4 
8.479E-05 7.320E-04 
2.2 I OE-03 1.74 5E-0 3 
1.724E-05 6.203E-05 
4.486E-04 6.817E-04 
I.446E-04 1 -447E-00 
2.105E-03 2.046E-0 3 
2.433E-02 5.189E-06 





























1.35 7E -03 























I . 0 2 3 E - 1 2  
4.68 6E-03 
I .07?E-I 2 
0.0 
0.0 










0 1  
D O  
4 1  
QN 
FF 
R A  
4c 





4 H  








B I 2 1 1  
e 1 2 1 3  
91214 





R N 2 2 2  
FUZZ1 
RA223 





~ 2 1 8  
T H Z Z ~  
TH230  
D A 2 1 1  


















4 ~ 2 4 1  
T A B L E  c.74. 
SM+O.OSXFP I . O Y F  2.0YP 
YATTS OF A C T I N I D E  ELEMENTS I N  BLENOEO LMFBP C L A D D I N G  WASTE 
4 S  A FUNCTION OF D E C A Y  TIME (BASIS = 1.0 M T U M I  
5.OYR IO.OYR 30 .0YP 1 0 0 . O Y R  3 0 0 - O V R  1.OKY IO.0KY 100,OKY 2 5 0 - 0 K Y  
P . I ~ B E - O ~  4 . 7 0 0 ~ - 0 ~  7 . 6 4 4 ~ - 0 8  1 .577~-07 
4.900E-05 1 -058E-OE 1 -721E-08 3.552E-08 
4.377E-Oe 9.454E-OE 1.538E-07 3.1738-07 
1.927E-07 4.163E-07 6.771E-07 1.397E-06 
2 -689E- I2 2.697E-I 2 2.71 4E-12 2 a 773E-12 
0.0 2.lllE-07 3.433E-07 7.083E-07 
2.432E-12 2.440E-I2 2.455E-12 2r509E-12 
8.833E-0 E 1.908E-07 3.1 O X - 0 7  6,403E-07 
2.205E-12 2.213E- l i  2.229E-12 2.285E-12 
1.433E-07 2.408E-07 3.544E-07 6.690E-07 
9.lOOE-07 9.112E-07 9.125E-07 9r l8OE-07 
5.605E-06 6.232E-OC 6-845E-06 8.514E-06 
1.552E-04 1.552E-04 1 -552E-04 I -552E-04 
3.347E-01 3.387E-01 3.380E-01 3.329E-01 
3-919E-02 5.303E-02 6.6198-02 1.019E-01 
1.977E-01 I.516E-01 1.378E-01 1,209E-01 
3 .102E-10  1.406E-10 6.374E--11 5.939E-12 
9.119E-11 1.146E-1 C I -236E-IO I .246E-IO 
2.645E-1 E 2.748E--1 C 1 -079E-I 9 6,617E-21- 












































1-04  LE-06 
I .736E-11 
5.278E-07 











0 .O  
5.202E-01 
6 . 7 8 e ~ - i i  
1.730E-08 3.774E-10 I.602E-08 3.752E-07 6.760E-07 
4.544E-09 1.0698-08 5.445E-07 4.8938-06 6.320E-06 
3.77SE-08 4 -84 8E-08 2.432E-06 2 -227E-0 5 2.84 7E-05 
I.73EE-07 3-5798-07 1.847E-05 1-6888-04 2.232E-04 
2.65FE- IO 6 ~ 9 3 7 E - 0 9  I .  229E-06 2.85OE-05 5.789E-05 
8.402E-08 1.0278-07 4.978E-06 4.054E-05 416931-05 
2.40eE-IO 6.276E-09 1.112E-06 2.578E-05 5.236E-05 
7.574E-08 8.963E-08 4.357E-06 3.5778-05 4.181E-05 
2.2 I 7E- I O  5-7018-09 1.007E-06 2.335E-05 4.74 2E-05 
2.337E-07 5.686E-07 6.404E-06 5.501E-05 8.IS3E-05 
2.580E-06 4.555E-06 5.553E-06 6.754E-06 7.087E-06 
6.332E-05 7.101E-05 8.238E-05 9.529E-05 9.6961-05 
1 - 7 1  SE-04 I -886E-04 1.231E-04 6.255E-05 5.957E-05 
I .502E-01 I.243E-01 6.982E-02 3.457E-03 1.819E-04 
2.1a IE-01 7.087E-02 7.928E-04 1.731E-07 5.807E-I2 
4.992E-05 2.439E-05 I.103E-05 6.988E-09 1.723E-11 
I .16€E-21 I .I3SE-21 7.933E-22 2.2OOE-23 5.64OE-26 
4.551E-11 1.14OE-11 5.573E-I8 1.176E-22 1.016E-25 
0.0 0.0 0.0 0.0 0.0 
3.64CE-01 I .954E-O1 7.087E-02 4.027E-03 9.321E-04 
TABLE C.75. U A T T S  OF PRINCIPLL ACTINIDE NUCLIDES I N  BLENOEO L M F B P  CLAOOlNG WASTE 
A S  A FUNCTION OF DECAY T I M E  (BASIS = 1.0 MTHMJ 
SHiO.OSXFP 1 . O Y F  2 . O Y P  5.OYR I O . O Y R  30.OYP 100.OYR 30C-0111 1.OKY l O . 0 K Y  100,OKY 250.0KY 
7.246E--14 7.269E--14 7.314E-14 7.473E-14 7.823E--14 I.045E-I3 4.677E-13 
7-837E-IC I.927E-15 3.8418-15 I . 6 3 l E - I 4  7.182E-14 1.18IE-I2 3-213E-11 
4.418E-I4 4.288E-14 4.163E-14 3.851E-14 3-716E-14 1.985E-13 1.125E-ll 
2 -8128-13 4.298E-13 6.001E-13 1 -268E-12 2.8638-12 1 -385E-11 7.981E-1 I 
2.649E--12 2.657E-I I 2.674E-13 2.732E-13 2.860E-13 3.821E-13 I -7IOE-12 
3.149E-15 7.744E-1: 1.544E-14 6.552E--14 2.886E-I3 4.7448-12 1.291E-LO 
4.720E-I 3 5.751 E- I L 5.770E-13 5.387E-13 5. I 6  7E-I 3 2.759E- 12 1 - 56 4E-10 
3 . 1 2 O E - 1 2  3.130E-12 3.149E-12 3.217E-12 3.368E-I2 4.501E-I2 2-Ol4E-11 
1.609E-13 2.805E-14 5.592E-I4 2.373E-13 1-045E-12 I .719E-I l  4-677E-IO 
3.147E-13 4.8IOE-I? 6.716E-13 1.419E-12 3.204E-12 I.550E-11 8.932E-11 
8.906E-15 2.190E-14 4.366E-14 1.853E-13 8-L62E-13 1.342E--11 3-652E-10 
2.C89E-12 2.697E-12 2.714E-I2 2.773E-12 2.903E-12 3.879E-12 I.73CE-11 
0.0 4.471E-12 6.242E-13 1.319E-12 2.978E-12 I.44lE-11 8.303E-11 
0.0 2.003E-I4 3.992E-14 1.695E-13 7.464E-13 I.227E-11 3.339E-10 
2.510E-13 3.837E-12 5.357E-13 I.132E-12 2.556E-12 1.237E-11 7.125E-11 
4 .41  2E- I 4 4.433E-I 4 4 -460E-14 4.55TE-14 4.77 1 E-1 4 6.3741- 14 2.852E-13 
7 -097E-15 1.745E-14 3.d79E-14 I -677E--13 6 -504E-I  3 I -069E-11 2.91 OE-I  0 
2.201E-12 2.208E-LE 2.222E-12 2.270E-I2 2.376E--12 31175E--12 L.421E-I1 
2.514E-I3 3.878E-11 5.415E-13 1.14.E-12 2.584E-12 1.250E-ll 7.202E-11 
1.523E-12 1.934E-12 1.946E-I2 I.988E-I2 2.081E-I2 2.781E-12 I.244E-11 
I.696E-1 I 3.062E-I I 4-859E-11 1.282E-IO 3.447E-10 2.185E-09 1.832E-08 
3.255E-12 4.030E- I . ?  4.807E-I 2 7. I36E-12 1.104E-I I 2.693E-1 I 8 - 6 1  7E-1 I 
1 -927E-07 I -939E-0 7 I -952E-07 2.007E-07 2.145E-07 3.079E-07 7.55 IE-07 
Is020E- I O  I.139E-I 0 I -260E-I  0 I .604E-IO 2.183E-LO 5.063E-10 2.57CE-09 
1.304E-06 1.788E-0C 2.275E-06 3.720E-06 6.055E-06 1.454E-05 3.56EE-05 
3.169E-08 3.174E-OE 3.1796-08 3.193E-08 3-217E-08 3.313E--08 3.650E-08 
I.lllE-07 1.530E-07 I.549E-07 I .608E-07 1.7058-07 2.092E-07 3.a45E-07 
2.598E-06 2.611E-OC 2.628E-06 2.702E-06 2.889E-06 4.146E-06 1.017E-05 
1.934E-01 I1978E-O1 1.975E-01 1.933E-01 1.859E-01 I.59lE-01 91228E-02 
5.750E-02 5.750E-02 5.750E-02 5.750E-02 5.749E-02 5.7468-02 5.735E-02 
7.525E-02 7.526E-02 7.526E-02 7.527E-02 7.528E-02 7.525E-02 7.480E-02 
8.290E-03 7.901E-01 7.529E-03 6.517E-03 5.123E-03 1.956E-03 6-7332-05 
2.164E-04 2.164E-04 2.164E-04 2.164E-04 2.164E-04 2.164E-04 2.164E-04 
3.705E-02 5.089E-02 6.405E-02 9.980E-02 I.486E-01 2.548E-01 2.898E-01 
2.000E-03 2.000E-01 2.000E-03 1.999E-03 1.998E-03 1.995E-03 I -982E-03 
5.162E-02 1- IOIE-02 2.402E-03 I.076E-04 8.345E-05 7.613E-05 5-533E-05 
1.923E-03 1.877E-09 l.832E-03 1.703E-03 1-508E-03 9.27lE-04 1-690E-04 
1.441E-01 1.387E-01 1.335E-01 I.190E-01 9-829E-02 4.571E-02 3-137E-03 
5.714E-01 5.432E-01 5.418E-01 5.554E-01 5.744E-01 5.9758-01 5.200E-01 
2 . 4 3 2 ~ - 1 ~  2 .440~-12 2 .455~-12 2.508~-12 ~ . 6 2 6 ~ - 1 2  3.5oe~-12 I . S ~ O E - L L  
3.668~-06 3 . 6 6 8 ~ - 0 ~  3 .668~-06 3 .668~-06 3 . 6 6 8 ~ - 0 6  3.6688-06 3 .66e~-o6 
7.166E-12 I -870E-IO 3.313E-08 7.681E-07 1.56OE-06 
5.902E-IO 9.625E-09 4.714E-07 3.716E-06 4.258E-06 
3.28iE-LO 6.958E-09 3.408E-07 21686E-06 I.078E-06 
3.342E-10 1.778E-09 7.515E-08 I.843E-06 2.575E-06 
2.62CE-11 6.834E-10 1.21 IE-07  2.808E-06 5.703E-06 
2.372E-09 3.868E-08 1.894E-06 1.4931-05 I.711E-05 
4.56 E - 0 9  9 . 6 7 ~ -  08 4.738E- 06 3 - 735E-05 4.279E-05 
3.08CE-10 8.049E-09 I.426E-06 3.307E-05 6.717E-05 
8.59lE-09 1.4OlE-07 6.862E-06 5.409E-05 6.1981-05 
3.741E-10 1.990E-09 8.4llE-08 2.063E-06 2.8821-06 
6.70lE-09 1.094E-07 5.358E-06 4.223E-05 br839E-05 
2.65SE-10 6.937E-09 1.229E-06 2.850E-05 1.789E-05 
3.477E-IO 1.849E-09 7.818E-08 1.918E-06 2.679E-06 
6.133E-09 I -000E-07 4.899E-06 3.862E-05 4.425E-05 
2.401E-IO 6.27AE-09 1.112E-06 2.578E-05 E.236E-05 
2.984E-10 1.5878-09 6.709E-08 I -646E-06 2.2991-06 
4.37CE-I2 I -140E-IO 2.020E-08 4.684E-07 9.513E-07 
5.344E-09 8.716E-08 4.269E-06 3.365E-05 1.856E-05 
2.17 7E-1 0 5 -679E- 09 l.OO6E-06 2.333E-05 4.739E-05 
3.01CE-IO 1.604E-09 6.781E-08 1.663E-06 2.323E-06 
1-90 (E-IO 4.974E-09 8.813E-07 2.043E-05 4.150E-05 
1.06EE-07 5.01OE-07 5.386E-06 3.282E-05 3.7bIE-05 
2.864E-10 1.343E-09 5.676E-08 I.392E-06 I.945E-06 
I.75CE-08 I.361E-07 2.465E-06 2.128E-05 3.890E-05 
5.87SE-05 6.51 ZE-05 6.364E-05 5-025E-05 2-42 9E-05 
4.607E-08 7.91 5E-08 a.514E-07 1 -6216-06 1.718E-06 
3.66eE-06 3.668E-06 3.668E-06 3.670E-06 3.673E-06 
2.507E-05 5.166E-05 6.434E-05 6.254E-05 5.957E-05 
I.974E-02 1.342E-04 9.341E-23 0.0 0.0 
5.703E-02 5 .59Y-02 4.342E-02 3.274E-03 4.353E-01 
7-324E-02 6-BOOE-02 2.619E-02 I -878E-06 2.222E-I1 
2- e6 CE-08 2.093E- 08 I .  005E- 08 6.5 1 9E-I 2 3. I 7 0 E - I  7 
2.164E-Ob 2.162E-04 2.127E-04 1.811E-04 1-384E-01 
2.12 IE-01 6.905E-02 1.080E-05 6.985E-09 3.5798-14 
1.94EE-03 I.82lE-03 7.82OE-04 1.662E-07 5.711E-12 
2-223E-05 9.133E-07 1.376E-24 0 . 0  0.0 
1.301E-06 5-266E--14 0.0  0.0 0.0 
1.48CE-06 2.483E-15 2.479E-15 2.477E-15 2.4758-15 
3.644E-01 I -953E-01 7.080E-02 4.026E-03 9.30IE-Oa 
I .  e6 ~ E - O C ,  3.836~- 06 4 .778~-  06 4.64 4 ~ - 0 6  4 . 4 2 4 ~ - o t  
7.25e~-o7 1 .998~-06 I.~ISE-OS I . 8 4 7 ~ - 0 ~  1.838~-05 
5.718E-01 5.435E-01 5.422E-01 5.557E-01 5.748E-01 5.978E-01 5.202E-01 3.6ACE-01 1.95.E-01 7.087E-02 4.027E-03 9.321E-04 
Y 
204 
TABLE C.76. PHOTONS FROM A C T I N I M S  I N  BLENDED LMFBP CLADDING WASTE 
AS A FUNCTION OF DECAY TIME (BASIS = 1.0 HTHHI 
18 GROUP PHOTON PELEASE PATES. PHOTONS/SECOND 
BASIS=ONE TONNE I N I T I A L  HEAVY METAL: A O V  O X  LMFBR: LltR-PU/U/U/U 
EWEAN 





































1 .241E+l l  
7. 25ZE+O9 
8.865E+08 
1 . 0 5 7 E l l l  














I . I O 8 E t l l  7 -63eEt10 3.560E+IO e.877E109 5.130E108 
9.09eEt08 6-76LEt08 3.183E108 7 .175Ei07 2.025E107 
1 .202Ei lL  8.79EEiLO 2 .8t9Et lO 5.050E+07 1.768E107 
1-941E+09 1.79SE109 1.627E109 7.205E+08 7.716E+07 
I -41bE*09 1.22CEt05 1.058Et09 4-532EtCe 1.563E+07 
8 . 2 2 3 E t 0 8  7.48CE108 6.971E108 3.040E+O8 3.263E107 
8.704EiO7 9- 120Et07  9.716E107 6.589E+07 5.722E+07 
3.168E*06 2.352E+06 1.228E106 3.464El06 2.460EC07 
4.492Et06 2.046E106 3.372E105 8.374E+05 6.053E+06 
2.306EIO6 9.54 CE +OS 1.266E +05 1.93 1E t o 6  I a 4 9 6 E  +O 7 
3.395E t 0 4  1 -63  2Et 04 4.224E t 04 1.538E +06 1.2 3 8E+07 
6.333Et03 4 . 2 0 C E t 0 3  1-280E104 4.671Ei05 3.669E+06 
I -788E+05 2.78CE104 2.352Ei03 S.340Et03 6.437Et04 
3.242E+03 1.855Et03 1.731Et03 2.418Et03 I . 2 3 4 E t 0 4  
1.37tEiO3 7 .87tEt02 7.245Ei02 3.835Ei02 1 .533E+02 
1.570E+02 8.955EtOl 8-284E*01 4.394E+Ol 1.764E+OI 
I ~ 7 9 6 E i O I  I - 0 2 4 E i O I  9.492Et00 5.042E100 2.029E+00 


















2.29 1 ~ + a ?  
TOTAL 3.902E+lL I . 8 8 0 E + l l  I . 5 1 0 E + l l  I . 595E+LI  I.868E+ll 2.429E+11 2 . 4 4 4 E t l l  I . 7 4 5 E + l l  7.008E+IO 1.057E+LO 8.196E+08 7.212ElOe 
MEV/SEC 7.270E+09 4.460E+05 4.132E+09 4.887E+09 6.151E+09 8.833E+09 9.382E+09 6.894E+09 2.710E+09 3.592E+08 1.155E+08 1.329EtOe 
18 GROUP SPEC1 F I C  ENEPGY RELEASE RATES. MEVIWATT-SEC 
BASIS=ONE TONNE INITIAL n E w Y  NETAL: A O V  o x  LMFBR: L~R-PU/U/U /U  
EMEIN 
I .500E-02 
















I .  100E+0 I 
SMIO.05XFP I-OYE 2.OYR 5-OYR 
5.501E+03 2.383El03 1.743E+O3 1.634E+03 
3.997E+01 2.265€+01 1-979E+OI 2.156E+OI 
8.914E+02 1 . 2 2 1 E I O I  1.534€+03 2.386E+03 
1.914E+02 1.91OE+Oi 1.906€+02 1.893E+O2 
2.516E+02 2.468ECOZ 2-4478+02 2.404E+02 
3.075E+01 3.081 E+01 3.087E+01 3.104E+O 1 
3.106E+00 1.244ECOC 9.18lE-01 1.046E+00 
6-544E+00 5.929E+00 5.797E+00 5.748E+00 
5 .312El00 5.010E100 4.918E+00 4.799E+00 
5.487E-01 3.967E-01 3.613E-01 3.404E-01 
3.573E-0 I 2.79lE-0 I 2 -471  E-01 2.158E-0 I 
3.70JE-01 3.904E-01 4.885E-01 7.999E-01 
3.218E-01 2.264E-01 2.004E-01 I -750E-01 
1.966E-01 1.383E-01 I.225E-01 Is069E-01 
3.169E-02 2.231E-Oi I.976E-02 1.726E-02 
5.730E-03 4.030E-03 3.567E-03 3.1 ISE-03 
2.808~+01 3 . 7 8 2 ~ ~ 0 1  ~ . ~ o ~ E + o I  7 . 2 2 4 ~ + 0 1  
~ . I ~ I E + O E  J.IZ~E+OP ~ . O B ~ E + O P  2 . 9 9 2 ~ + 0 2  
10. OYP 
























































30C.OYR I.OKY 10.OKY 10O.OKY 
1 . 1 4 C E + O 3  5.341E+02 1.331E+02 7.694E+00 
l.COEE+OP 4.950E+OL 5.867E-01 6.093E-01 
2.53EE+01 I . \94E+01 2.691E+00 7.593E-0 1 
5.059E103 1.650E+03 2.904E+00 I.O17E+00 
1.529Et02 I .383E+O2 6.124E+01 6.559E+00 
1.53IE+02 I .322E+02 5.666Et01 1.954E+00 
I .684€+02 I -568E+02 6-840E+OI 71342E+OO 
3.42CE+01 3.644E+Ol 2.471E+01 2. I 46E+01  
I.352E+00 7.062E-01 1.9921+00 I.415€+01 
1.73SE100 2.866E-01 7.ll8E-01 5.145€+00 
1.192E100 1.583E-01 2.413E+00 1.870E+OI 
2.85CE-02 7.392E-02 2*692E+00 2.166E+01 
9-4bIE-03 2.879E-02 1.051E+00 8.255E+00 
7.661E-02 6.469E-03 2.568E-02 1.770E-01 
6.50CE-03 6.058E-03 8.464E-03 4.31 9E-02 
3.937E-03 3.623E-03 1.917E-03 7.664E-04 
6.27 LE-04 5-799E-04 3.076E-04 1.235E-04 




















IOTAL 712708+03 4 . & O E + O I  4.132E+O3 4.887E+03 6.151E+03 8.833€+03 9.382E+03 6.894E+03 2-710E+03 3.592E+O2 I . l 5 5 E + 0 2  1.329E+O2 
GAY POW I .165E-03 7.149E-04 6.624E-04 7.834E-04 9-8598-04 1.416E-03 1.504E-03 1 . I O E E - 0 3  4.345E-04 5.758E-05 1.852E-05 2.13lE-05 
205 
A 






















TAeLE C.77. (ALPHA.N> NEUTROhS F R O M  ACTINIDES I N  BLENOEO LMFBP CLAODING WASTE 
A S  A FUNCTION OF DECAY TIME (8ASIS = 1.0 M T H M )  
SM+O.O5XFP I . O Y E  2 . O Y P  5 . O Y R  I O . O Y R  30.OYP 1 0 0 . 0 Y R  30C.010 I-OKY 1 0 . 0 K Y  100.0KY 250.0UY 
2.315E-07 3.538E-07 4.939E-07 1.044E-06 
2.7948+00 6.036E+OC 9-817E+00 2.026EIOl 
5-4758-05 5.492E-OE 5-526E-05 5.646E-05 
9.217E-07 1.607E-07 3.203E-07 1.359E-06 
1-081E-OC I -  652E-OC 2.306E-06 4r874E-06 
2.0328-09 4.997E-05 9.962E-09 4,228E-08 
5.1378-06 5.153E-OC 5.184E-06 5.297E-06 
0.0 5.930E-07 8.280E-07 1.750E-06 
0.0 1.424E-OS 2,838F-09 1.205E-08 
1.257E-06 1.261E-OC I .269E-06 I -297E-06 
3.1108-07 3 - 1 1 9 E - 0 7  3 r l38E-07  3.207E-07 
6.454E-02 6.487E-02 6,529E-02 6.712E-02 
6 .@178+03  6.970E+02 6.960E103 6.811E+03 
1.3508+03 1.350E+02 1.350E+03 1.350E+03 
1.802€+03 1.802E+O? 1.803E103 1.803E+03 
5.176E+00 5.176E+OO 5.176E+00 5.176E+00 
1.299EIOZ 1.785E+02 2.246E+03 3.500E+03 
9.5831+01 9.582E+01 9.582E+01 9.579ElOl 
3.586E+05 7.648E+04 1.668E+O4 7.&71E+02 
5.303E+02 5.176E+05 5.051E+O2 4.696E+02 
2.921E+04 2 . 8 l l E + 0 4  2.706Ei04 2.412E+04 























1.140E-05 6.569E-05 2.75lE-04 1 -463E-03 6.186E-02 1.517E+00 2-119E100 
I.275E-07 7.230E-06 2.lOSE-04 4.470E-03 2.19OE-01 1.726E+00 1.977El00 
2-952E+01 1.508E+01 2 .2 leE+00  2.422E-02 Z-OBIE-02 1.534E-02 1.366E-02 
7.898E-05 3.534E-04 5.414E-03 1.413E-01 2.503E+01 5.803E+02 1.179E103 
9.843E-05 2-679E-03 4.92 IE-02 8.025E-01 3*931E+01  3.098E+02 3.550EtO2 
5.324E-05 3.06BE-04 1.28EI-03 6.832E-03 2.888E-01 7.085E+00 9.8961+00 
3.061E-06 8.333E-05 1.530E-03 2.496E-02 I .223E+00 9.637E+00 I . I04E+OI  
7.410E-06 3.315E-05 5.080E-04 1.325E-02 2.348€+00 5.444E+OL 1.106€+02 
1.911E-05 1.1OIE-04 4.612E-04 2 . 4 5 K - 0 3  1.037E-01 2.544E+00 3-553E+00 
8-722E-07 2.374E-05 4-360E-04 7.11 IE-03 3.483E-01 2.745€+00 3 .145ElOO 
1.814E-06 8 . l lCE-06  1-241E-04 3.244E-03 5.749E-01 1*333E+OL 2*707E+Ol 
4.486E-07 2.007E-06 3.07EE-05 0.023E-04 1.422E-01 3r296€+00  6.694€+00 
1.030E-01 2.526E-01 6.2ZEE-01 1.283Ec00 1.598E+00 1 - 5 5 3 E + 0 0  1.480E100 
5.605El03 3.252E+03 6.957E+02 4.730E+00 3.291E-18 0 . 0  0.0 
1.349E+03 I .347E+03 1.335E103 1.313E+03 1.020E+03 7.688E+Ol 1.022E100 
1-802E103 I .792E+O3 1.754E*03 1.629E+O3 6.2721+02 4.498E-02 4.322E-07 
5*177E+00 5.177E+00 5.171E100 5.17lE+00 5.089E+00 4.331€+00 3.31 IE+00 
8.9J7E+03 I.O17E+04 7.44CE+03 2.422E+03 3.789E-01 2.450E-04 1.2558-09 
9.556E+O1 9 - 4 9 4 E t 0 1  9.31 7E+OI 8.724E+01 3.746E+01 7 -9608-03  2.7651-07 
5*288E+02 3.843E+02 I .544E+02 6.344E+00 9.558E-18 0.0  0.0 
2.557E102 4.659El01 3.594E-01 1.452E-08 0 . 0  0.0 0.0 
9.265ElO3 6.357E+02 3 .01 lE -01  5.031E-10 5.024E-10 5-0218-10 5.015E-IO 
TOTALS 
TABLE 3.997E+05 I.L71E+O5 5.672E+04 3.893E+04 3.597E104 2.788E+04 1.774E104 I.I49E+04 5.472E+03 1.763E+03 1.0728+03 1.719Ei03 
4CTUAL 3.997E105 1.171E+OE 5.672E+04 3.893EtO4 3.597E104 2.7B8E+04 1.774E+O4 1.14SE+04 5.472E+03 1.763E+03 l.O72E+O3 1.719E+03 
TABLE C.78. SPONTANEOUS FISSION NEUTRONS F R O Y  ACTlNlOES I N  BLENOEO LMFBP CLADDING WASTE 
A S  A FUNCTION OF DECAY TIME ( B A S I S  = 1.0 MTHH) 
5 M + 0 .  OSXFP 1. OVE 
U23R 5 . 4 5 5 ~ + 0 a  S . ~ S S E + O C  
OU238 9 0 57E+ 0 2 9.26 I E t  0 5 
PU24O 9.653E+03 9.654E+O? 
ou242 3.234E+03 3,234E+OZ 
C W 2 4 2  2.894E+05 6.1738+04 
C U Z d O  5.661E+OS 5.448E+Of 
CU246 1.13LE+03 1.1318+02 




3 - 2 3  e E + 0 3  
1.24 tE+02 
5.83CE+00 






5 .  I 2  OE+OO 




4.373E-I9 0.0  
3.359E+ 0 3  2.409E-0 1 
3-179E103 2.7068+03 
7.7LSE--18 0.0 
9.737E-09 9.73 1 E-09 







9.72 I E-09 
1.40 7E-I 3 
~. 
OVERALL 





TAleLE C . 7 9 .  GRAMS OF F l S S I D N  PRODUCT ELEMENTS I N  BLENDED LMF8P CLADDING WASTE 
AS A FUNCTION OF DECAY TIME (8ASIS i_ 1.0 MTHM) 
SM+O.O~XFP 1 . 0 ~ ~  2 . 0 ~ ~  5 . 0 ~ ~  1 o . o ~ ~  3 0 . 0 ~ ~  100.0~~ 3 o c . 0 ~ ~  1.0~1 1 o . o ~ ~  1 0 0 . 0 ~ ~  2 5 0 . 0 ~ ~  
L I  





4 s  
SE 










P O  
& G  
CO 





X E  
c s  
B A  
L b  
CE 
P R  
NO 





O Y  
HO 
E l  
T M  




2.152E-3E 0 . 0  
1.476E-LO 1 -476E-IO 
5.21OE-09 5.2lOE-OS 
1.16lE-03 1.161 E-01 
3.3351-04 3.335E-04 
2.666E-02 2.666E-02 
1 -369E-0 1 1.369E-01 
3.1 54E-0 1 3.093E-01 
1 -646E-0 1 1.627E-0 1 
1.671€+00 1.670Ei00 
9.2771-03 2-1271-04 
1 -989Ei00 2.007E+OC 
5.185E-01 5.1851-01 
2.062Et00 1.976E+00 
5.746E-01 5.774E-0 1 
1. 4 B b E i O O  1.5691100 
1 -665E-01 1.659E-01 
1.821E-01 1.828E-01 




2. SObE- 04 9.9091- 0 4 
0.0 1.82OE-1 1 
2.508€+00 2.477EiOC 
8.865E-0 1 9- 173E-0 1 
7.569E-01 7.569E-01 
1.507€+00 1.417Ei00 
7+020E-01 7-034E-0 I 
2.151€+00 2.239€+00 
1 . U B E - 0 1  I .109E-01 
6.2241-01 6.556E-01 
8.600E-02 8.280E-02 





8.052~-06 8. 0941-oc 
~-793E-08 B . ~ ~ J E - o ~  
1 .560~-oe i.929~-0 E 
AI. 1.945€+01 1.945E+01 
2 -72 a€-07 






2 -661 E-02 






Z . 0 0 7 € + 0 0  






1 - 43 9E- 02 
1 r 9 4  1 E-01 

















2 -01 6E- 08 











Z E  91 
2 0  92 
ZR 93 
NE 93 
Z R  94 
H C  95 
Z E  96 
mo 97 
* o  98 
TC 99 
QU 59 
l l O l 0 0  





D D 1 0 4  
D O 1 0 5  
QUI06 
OD106 
D D 1 0 8  
At109 
D O 1 1 0  
C D l l l  
C O l l 2  
COLI3 
C O l l 4  


























O R 1 4 1  












S Y 1 5 0  
S M 1 5 1  
EU151 






T O T A L  
ThCLE C . 8 0 .  GRAMS OF P R I N C I P U  FISSION PRODUCT NUCLIDES I N  BLENDED LMFBR CLAOOING WASTE 
AS A FUNCTION OF DECAY TIME (BASIS = 1.0 M T H H )  
SN+O.OSXFP I.OYF 2.OYP 5.0YR I O . O Y R  30.OYR 1 0 0 . 0 Y R  3OO.OVR 1.0UY 1 0 . 0 U Y  100 .0UY 2 5 0 - O K 1  
4.048E-02 4.048E-02 4.048E-02 4.048E-02 4.048E-02 4.048E-02 4.048E-02 4.04eE-02 4.048E-02 4.0481-02 4.048E-02 4.048E-02 
9.639E-02 9.639E-02 9.639E-02 9.639E-02 9-639E-02 9.639E-02 9.635E-02 9.635E-02 9.639E-02 9.639E-02 9.639~5-02 9.639E-02 
1.258E-01 1.258E-01 1.258E-01 I .258E-01 1.2SBE-01 1.258E-01 1.25eE-01 1.25EE-01 1-258E-01 I .258E-01 11258E-01 1.258E-01 
I .609E-01 1.626E-01 I.626E-01 1.626E-01 I .626E-01 1.626E-01 1.62€E-O1 1.62CE-01 1-626E-01 1.626E-01 l r 6 2 6 E - 0 1  I .626E-01 
1.864E-01 I .820E-01 1.777E-01 1.655E-01 1.469E-01 9.127E-02 1.725E-02 1.477E-04 8.577E-12 0.0 0.0 0.0 
7.588E-03 1.197E-02 1.626E-02 2 -85 lE -02  4.708E-02 1.027E-01 1.76eE-01 I.93SE-01 1.940E-01 1.940E-01 1.940E-01 I.94OE-01 
2.214E-01 2.251E-01 2.251E-01 2.251E-01 2.25LE-01 2.25lE-01 2.2511-01 2-251E-01 2 -25 lE -01  2.2511-01 2.251E-01 2.25lE-01 
2.747E-01 2.747E-01 2.747E-01 21747E-03 2.747E-01 2-7478-01 2.747E-01 2.747E-01 2.747E-01 2.747E-01 2.747E-01 21747E-01 
3.409E-01 3.409E-01 3.409E-01 3.409E-01 3.409E-01 3-409E-01 3-409E-01 3-40EE-01 3.407E-01 3.393E-01 3.258E-01 1.044E-01 
4.520E-08 6.844E-OE 9.82OE-08 2.234E-07 5.353E-07 2.610E-06 1.28CE-05 4.373E-05 1.518E-04 1.538E-03 I .510E-O2 3.650E-02 
3.925E-01 4.102E-0 I 4.106E-01 4.106E-01 4.106E-01 4.106E-01 4.IOCE-01 4.10CE-01 4.IO6E-01 4.106E-01 4.1ObE-01 4.106E-01 
4.475E-01 4.475E-01 4.475E-01 4.475E-01 4.475E-01 4.475E-01 4-475E-01 4 . 4 7 E - 0 1  4.475E-01 4.475E-01 4.475E-01 4.4T5E-01 
4.565E-01 4.565E-01 4.565E-01 4.565E-01 4.565E-01 4.565E-01 4-565E-01 4-5651-01 4.565E-01 4.565E-01 4.565E-01 4.565E-01 
5.282E-01 5.282E-01 5.282E-01 5.282E-01 5.282E-01 51282E-01 5.282E-01 5 - 2 8 R - 0 1  5.282E-01 5.2821-01 5.2821-01 5.282E-01 
5.185E-01 5.185E-01 5.185E-01 5.185E-01 5.185E-03 5-18SE-01 5.184E-01 5-I8CE-01 5 . 1 6 8 - 0 1  5-019E-01 3.745E-01 2.299E-01 
2.549E-06 4.237E-OC 5.924E-06 1-099E-05 I -942E-05  5.317E-05 1.711E-04 5.08CE-04 I .687E-03 1.66OE-02 1.44OE-01 2.687E-01 
5.947E-01 5.947E-0 I 5.947E-01 5.9L7E-01 5.947E-01 5.947E-01 5.947E-01 5.9478-01 5.947E-01 5r947E-01 5.9471-01 5.947E-01 
4.158E-02 4. ISBE-02 4.158E-02 4.148E-02 4.1581-02 4.158E-02 4.158E-02 4.15eE-02 4.158E-02 4.158E-02 4.158E-02 4.158E-02 
5.713E-01 5.713E-01 5.713E-01 5.713E-01 5.713E-01 5-713E-01 5.713E-01 5-712E-01 5.713E-01 5.713E-01 5.713E-01 5.713E-01 
6.635E-01 6.635E-01 6.635E-01 6.635E-01 6.635E-01 6-635E-01 6-635E-01 6-63EE-01 6.635E-01 6r635E-01 6.63%-01 6.635E-01 
5.146E-01 5.774E-01 5.774E-01 5.774E-01 5.774E-01 5.774E-01 5.774E-01 5.774E-01 5.774E-01 5.774E-01 5.774E-01 5.774E-01 
6. I58E-0 1 6. I 58E-0 I 6.1 58E-0 I 6.158E-01 6.158E-0 1 6.158E-01 6 .  IS BE-01 6.15 EE-01 6. I58E-01 6,158E- 01 6. 1581-0 I 6. I5 BE-0 I 
6.847E-02 6.847E-02 6.847E-02 6-847E-02 6.847E-02 6.847E-02 6.847E-02 6-8478-02 6.847E-02 6r847E-02 6.847E-02 C.847E-02 
4.421E-01 4.421E-01 4.421E-01 4.42lE-01 4.421E-01 4.42lE-01 4.42lE-01 4-421E-01 4.42IE-01 4.42lE-01 4.421E-01 4.421E-01 
1 -669E-01 8.393E-Oi 4.219E-02 5.362E-03 1.722E-04 I.824E-LO 2.283E-31 0.0 0 .O 0.0 0.0 0.0 
3.358E-01 4. I88E-01 4.605E-01 4-974E-01 5-025E-01 5.0271-01 5.027E-01 5.027E-01 5-O27E-01 5.027E-01 5.0278-01 5.027E-01 
2.598E-01 2.998E-01 2.998E-01 2.998E-01 2.998E-01 2.998E-01 2-9988-01 2.99EE-01 2-997E-01 2.994E-01 2.966E-01 2.919E-01 
2.C88E-01 2.588E-01 2.588E-01 2-588E-01 2-588E-01 2.588E-01 2.5888-01 2.58EE-01 2.588E-01 2.588E-01 2.58BE-01 2.58eE-01 
1.655E-01 1.6551-01 1.655E-01 1.655E-01 1.655E-01 1.655E-01 1-655E-01 I.65EE-01 1-655E-01 1.655E-01 1.655E-01 I.655E-01 
8.131E-02 8.131E-02 8.131E-02 8.131E-02 8.131E-02 8.131E-02 8.13IE-02 8.131E-02 8.131E-02 8.1311-02 8.131E-02 e e l 3 l E - 0 2  
5.454E-02 5.454E-05 5.454E-02 5.454E-02 5.454E-02 5.454E-02 5.454E-02 5.454E-02 5-454E-02 5.454E-02 5.454E-02 9-4541-02 
4.077E-02 4.077E-02 4.077E-02 4.077E-02 4.077E-02 4.077E-02 4.077E-02 4.07lE-02 4.077E-02 4.077E-02 4.077E-02 4.077E-02 
2.771E-02 2.771E-02 2.77lE-02 2.771E-02 2.77lE-02 2-7711-02 2.77lE-02 2.771E-02 2.771E-02 2.771E-02 2.771E-02 2.771E-02 
2.341E-02 2.341E-02 2.341E-02 2.341E-02 2.341E-02 2.341E-02 2-3418-02 2-34 E-02 2.341E-02 2.3411-02 2.341E-02 2.341E-02 
1.971E-02 I . 97 lE -02  I . 97 lE -02  I.971E-02 1.971E-02 1.971E-02 1.971E-02 1-971E-02 1.971E-02 1.971E-02 1.971E-02 1.971E-02 
1.986E-02 I .986E-0s I.986E-02 1.98SE-02 1.986E-02 1.986E-02 I.98dE-02 I.98LE-02 1.986E-02 1.986E-02 I .986E-02 1.986E-02 
2.298E-02 2.298E-02 2.298E-02 2.298E-02 2.298E-02 2.298E-02 2.298E-02 2-29eE-02 2.298.5-02 2.298E-02 2.298E-02 2.298E-02 
2.395E-02 2.402E-02 2.404E-02 2 .40K-02  2.405E-02 2-405E-02 2-*OCE-02 2-4O:E-02 2.405E-02 2.405E-02 2.405E-02 5.405E-02 
2.310E-02 2.31 OE-05 2.31 OE-02 2.31 OE-02 2.31 O E - 0 2  2.31 OE-02 2.31 OE-02 2 - 3 1  OE-02 2 -31  OE-02 2.31 OE-02 2.31 OE-0 2 2.31 OE-02 
2.005E-02 2.005E-02 2.005E-02 2.005E-02 2.005E-02 2.006E-02 2.006E-02 2.007E-02 2.007E-02 2.007E-02 2.0071-02 2.007E-02 
2.089E-02 2.089E-05 2.089E-02 2.089E-02 2.089E-02 2.089E-02 2.08SE-02 2.085E-02 2-089E-02 2.089E-02 2.089E-02 2.089E-02 
2.213E-02 2.250E-05 2.255E-02 2.256E-02 2.256E-02 2.256E-02 2.256E-02 2.25CE-02 2-256E-02 2.256E-02 2.256E-02 2.256E-02 
2.608E-02 2.608E-02 2.608E-02 2.608E-02 2.608E-02 2-608E-02 2.608E-02 2-60eE-02 2.608E-02 2.608E-02 2.608E-02 2.608E-02 
9.961E-03 I .  506E-02 1.904E-02 2.642E-02 3 . l l 3E-02  3.300E-02 3.302E-02 3.30iE-02 3.302E-02 3.302E-02 3.302E-02 3.3021-02 
4.398E-02 4.398E-05 4.398E-02 4.398E-02 4.9981-02 4-3971-02 4.395E-02 4.38SE-02 4.368E-02 4.103E-02 2.199E-02 7.776E-03 
2.536E-03 2.5378-02 2.537E-03 2.538E-03 2.539E-03 2.545.E-03 2.5671-03 2.62EE-03 2,840E-03 5.48IE-03 2.452E-02 !.874E-02 
1.148E-01 1.148E-01 1.148E-01 L-I48E-O1 1.148E-01 1.148E-01 1.148E-01 1.14EE-01 1.148E-01 1.148E-01 1.148E-01 1.148E-01 
3.010E-01 3.010E-01 3.010E-01 3.010E-01 3.010E-01 3.OIOE-01 3.OlOE-01 3.010E-01 3rOlOE-01 3.010E-01 3.010E-01 3 . O l O E - 0 1  
7.783E-01 7.783E-01 7.783E-01 7.7831-01 7.783E-01 7.783E-01 7.781E-01 7r782€-01 7,783E-01 7.783E-01 7.783E-01 7.183E-01 
4.571E-02 3.266E-02 2.334E-02 8.513E-03 1.585E-03 1.913E-06 1.1541--16 0 1 0  0.0 0.0 0.0 0.0 
2.125E-02 3.430E-02 4.362E-02 5.845E-02 6.537E-02 6.696E-02 6.69CE-02 6.69CE-02 6.696E-02 6.696E-02 6.696E-02 6.696E-02 
9.087E-01 9.087E-01 9.087E-01 9-087E-01 9.087E-01 9.087E-01 9-087E-01 9.087E-01 9.085E-01 9.060E-01 8.818E-01 8.428E-01 
1.377E-04 1.380E-04 1.383E-04 1.391E-04 1.405E-04 1.460E-04 1.651E-04 2-19SE-04 4.116E-04 2.872E-03 2.712E-02 6.609E-02 
2-036E-02 2.436E-02 2.436E-02 2.436E-02 2.436E-02 2.436E-02 2.436E-02 2.43eE-02 2.*36E-02 2.436E-02 2.436E-02 2.436E-02 
3 . 6 9 8 ~ - 0 1  3 . 6 9 8 ~ - 0 1  3 . 6 9 8 ~ - 0 1  3 . 6 9 8 ~ - 0 1  3 . 6 9 8 ~ - 0 1  3 . 6 9 8 ~ - 0 1  3 . 6 9 e ~ - o 1  ~ . W E E - O I  3 . 6 9 8 ~ - 0 1  3 . 6 9 8 ~ - 0 1  3 . 6 9 8 ~ - 0 1  3 . 6 9 8 ~ - 0 1  
7.751E-01 7.574E-01 7.401E-01 6.906E-01 6.152E-01 3.876E-01 7.690E-02 7.5711-04 7.16W-11 0.0 0.0 a. 0 
~ . ~ ~ s E - o P  4 . 6 2 ~ ~ - 0 2  6 . 3 5 5 ~ - 0 2  I . L ~ I E - O I  1 . 8 8 ~ ~ - 0 1  4 . 1 6 1 ~ - 0 1  7 . 2 6 e ~ - o 1  ~ . O ~ S E - O I  8 . 0 3 7 ~ - 0 1  ~ . o ~ ~ E - o I  8 . 0 3 7 ~ - 0 1  e.037E-01 
8.122E-0 1 8.122E-0 I 8.122E-0 1 8- 122E-0 1 8.122E-01 8.122E-01 8 .  I22E-01 8.122E-01 8.1 22E-01 8.122E-01 8.122E-0 1 8.122E-0 1 
7.569E-0 1 7.569E-0 I 7.569E-0 I 7- 569E-0 1 7.5C 9E-0 1 7.5698-0 1 7 - 565E-0 1 7.56 SE-01 7.569E-01 7.569E-01 7.56 9E-0 I 7.569E-0 1 
7.11 9E- 0 I 7.1 19E-0 I 7. I 19E-0 I 7. I 19E-0 1 7. I I 9E-0 1 7. I 19E-0 1 7 - 1 19E-0 I 7. I I SE-01 7.1 19E-0 I 7.1 19E- 01 7. I 19E-0 1 7.1 1 9E-01 
7.020E-01 7.034E-01 7.034E-01 7.034E-01 7.034E-01 7.034E-01 7.034E-01 7.034E-01 7.034E-01 7.034E-03 7.034E-01 7.0341-01 
6.435E-01 6.4351--01 6 - * 3 5 E - 0 1  6 - 4 3 5 E - 0 1  6.435E-01 6-*35E-01 6-4351-01 6.*3IE-01 6.43SE-01 6.435E-01 6.415E-01 6.43SE-01 
5.674E-01 5.674E-01 5.674E-01 5.674E-01 5.674E-01 5-674E-01 5.674E-01 5.674E-01 5.674E-03 5.674E-01 5.674E-01 :.674E-01 
3.826E-0 I 4.7 IOE-0 1 5.07ZE-0 1 5.30TE-01 5.325E-01 5 -  325-0 1 5 -325E-0 1 5.32 :E- 01  5 -325E- 01 5.325E-01 5.325E-0 1 5.325E-0 I 
4.129E-01 4.129E-01 4.129E-01 4.129E-01 4.129E-01 +-129E-O1 4.129E-01 4 - I P S E - 0 1  b.129E-01 4.129E-01 4.129E-01 4.129E-01 
3.8028-01 3.8OZE-01 3.802E-01 3.802E-01 3.802E-01 3.802E-01 3.802E-01 3.80iE-01 3.802E-01 3.802E-01 3.802E-01 3.802E-01 
6.942E-02 I.030E-01 I.287E-01 1.753E-01 2.035E-01 2.138E-01 2.13eE-01 2.13EE-01 2.138E-01 2.138E-01 2.138E-01 2.138E-01 
2.4OBE-01 2.448E-01 2.448E-01 2.aa8E-01 2.448E-01 2.4481-01 2.448E-01 2.44EE-01 2.448E-01 2.448E-01 2.e48E-01 2.448E-01 
8.812E-02 8.8SOE-02 8.850E-02 8.850E-02 8.850E-02 8.850E-02 8.85OE-02 8.85CE-02 8.890E-02 8.850E-02 8.850E-02 8.850E-02 
1.686E-01 I .686E-01 I .686E-01 I.686E-01 1.6868-01 I-686E-01 I .686E-01 I.68CE-01 I.686E-01 1.686E-01 I .686E-01 1.686E-01 
1.463E-01 I .463E-01 1.463E-01 1-463E-01 I .463E-01 1.463E-01 1.463E-01 1.463E-01 1.463E-01 1.463E-01 1.463E-01 I.463E-01 
3.S95E-02 3.995E-02 3.995E-02 3.995E-02 3.9958-02 3.995E-02 3.995E-02 3.995E-02 3.995E-02 3.995E-02 3.995E-02 3.99SE-02 
7.952E-04 I.488E-01 2.175E-03 4.205E-03 7.4868103 1.942E-02 4.927.5-02 8.21CE-02 9.IOlE-02 9.105E-02 9.lOSE-02 9.IOSE-02 
1.220E-01 1.220E-01 1.22OE-01 I .220E-01 1.221E-01 1.221E-01 1.22lE-OI I.221E-01 I.221E-01 I.221E-01 I.221E-01 1.221E-01 
4.963E-02 4.964E-02 4.964E-02 4.964E-02 4.964E-02 4-9641-02 4r964E-02 4.96-E-02 4.964E-02 4.964E-02 4.964E-02 b.964E-02 
4.401E-02 4.401E-02 4.4011-02 4.4011-02 4.401E-02 4.401E-02 4 ~ 4 0 1 E - 0 2  4-401E-02 4.4OlE-02 4.401E-02 4.4OlE-02 4.401E-02 
4.513E-03 7.350E-01 9.816E-03 1.545E-02 2.088E-02 2.593E-02 2.626E-02 2.62fE-02 2.626E-02 2.626E-02 2.626E-02 2.626E-02 
3.093E-02 3.0938-02 3.0938-02 3-093E-02 3.093E-02 3.093E-02 3.093E-02 3.091E-02 3.093E-02 3.093E-02 3.093E-02 3-0931-02 
1.921E+01 1-925E+01 1-925E+OI 1-927E+OL 1.928E+OL 1.928E+01 1.928EIOI I .92eE+01 I-928E+OI 1.928E+OI 1.928E+01 1.9288101 
1.945E+01 1.945E+OI 1.945E+OI 1.945ElOl 1.945Et01 1.945€+01 1-945€+01 1.945E+OL I .94%+01  1.945E+OI 1.945E+01 1.945Et01 
1-499E-01 6.ISOE-02 2.524E-02 1.745E-03 2.031E-05 3.721E-13 0 . 0  0.0 0.0 0.0 0.0 0.0 
1.444E-01 1.109E-01 8.512E-02 3.853E-02 1.0288-02 5.22OE-05 4.848E-13 0.0 0.0 0.0 0.0 0.0 
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TABLE C.81. CURIES OF F tS5 IOL PRODUCT ELEMENTS I N  BLENOEO LMFBP CLADDING 
A S  A FUNCTION O F  DECAY TIME (8451s = 1.0 MTHM) 
SYIO.OSXFP 1.016 2.OYP 5.OYR I O . O Y R  3O.OYP 100.OYR 30C.019 1-OKY 
1.9351-09 1.935E-OS 1.9351-09 1.935E-09 1.935E-09 1.935E-09 1.935E-09 1.935E-09 1.934E-09 
I .627E-32 0.0 0.0 0.0 0.0 0 . 0  0 .O 0.0 0.0 
2.1208-02 3.555E-OE 8.438E-09 8.438E-09 8.438E-09 8.438E-09 8-438E-09 8-43EE-09 8.438E-09 
7 . 4 0 5 E + O l  2.516E+01 2.426E+01 2.258E+OL 2.005E+01 1.240E+01 2.354E+00 2.015E-02 1.170E-09 
1.154E+02 2.603E+01 2.428E+01 2.259El01 2.005E+OI 1.246E+01 2 .354E+00 2.01tE-02 1.171E-09 
1.886E+02 3-607E+OC 6.980E-02 8.5738-04 8.5601-04 8.5681-04 8.568E-04 8.567E-04 8 . 5 6 4 E - 0 4  
3 .64 lE+02  8.270E+OC 1.592E-01 2.367E-04 3.658E-04 6.524E-04 8.097E-04 8 . 1 4 2 E - 0 4  8.139E-04 
4.174E-15 0 . 0  0.0 0.0 0.0  0 . 0  0.0 0.0 0.0 
8.794E-03 8.794E-01 8.794E-03 8.T94E-03 8.794E-03 8.793E-03 8.791E-03 8.78CE-03 8.766E-03 
6.502E+02 2 . 8 l l E + 0 2  1.412E+02 1.795€+01 5.766E-01 6.138E-07 7.640E-28 0.0 0.0 
6.412E+02 2.811E+02 1.412E+02 1.7958+01 5.766E-01 6.130E-07 7164OE-28 0 . 0  0.0 
I.542E-04 1.542E-04 I .542E-01 1.542E-04 I.542E-04 I.542E-04 1.542E-04 1.542E-04 1.542E-04 
5.104E+00 1.882E+00 6.833E-01 3.2708-02 2.067E-04 6.058E-08 4.1388-08 I.38EE-08 3.042E-10 
4.882E-01 1.175E-01 l.IO8E-01 9.601E-02 7.570E-02 2.927E-02 1.0528-03 7 - 8 S E E - 0 8  2.829E-22 
3.9438+00 6.496E-01 1~261E-OI  4.6128-03 1.929E-03 1.753E-03 1-4391-03 1.25EE-03 1 . 2 4 0 E - 0 3  
2.4OIE+Ol 1.830E+01 1.424E+Ol 61725E+OO 1.925E+00 1.430E-02 1.422E-03 1-420E-03 1.413E-03 
2.281E+01 5.857E+OC 3.612E+00 1.640E+00 4.694E-01 3.147E-03 7.755E-I1 2.00LE-14 2.008E-14 
9.720E-07 4.233E-OE 4.233E-08 4.233E-08 4.233E-08 4.223E-08 4.2336-08 4.233E-08 4 . 2 3 3 E - 0 8  
0.0 1.249E-I7 7.169E-27 0 . 0  0.0 0.0 0.0  0.0 0.0 
I .266E+02 I.O82E+05 9.462EtOl 7 - l l l E + O l  5.559E+Ol 3.373E+OL 6.6938+00 6.691E-02 1.046E-03 
6.*02E+01 6.235E+01 6.093E+OL 5.685E+01 5.065E+01 3.191E+01 6.330E100 6.231E-02 5.894E-09 
2.349E-01 5.940E-IC 2.14lE-14 2.141E-14 2.141E-14 2.141E-14 2 .141E- I4  2.141E-I4 2.141E--14 
5.188E+02 1.963E+O2 8.055E+OI 5.568E+00 6.483E-02 1.664E-08 I -545E-08 I .545E-08 I -545E-08 
4*843E+02 1.986E+02 8.152E+OI 5.6358+00 6.56lE-02 1.205E-09 0 . 0  0.0 0.0 
2.240E-02 3.122E-12 6.003E-13 6.281E-13 6.301E-13 6.302E-I3 6.3028-13 6.302E-I3 6.302E-13 
1.424E+02 1.028E+05 7.894E+Ol 3.573E+01 9.536E+00 4.841E-02 4.4968-10 0.0 0.0 
2.375E+00 2.357E+OC 2.339E+00 2.2868+00 2.199E+00 1 . 8 8 5 E + O O  1.100E+00 2-356E-01 I.071E-03 
1.308E+01 1.223E+01 1.082E+OI 7*518E+00 4.166E+00 4.876E-11 1 -3328-03 6-33 lE-09  1.997E-24 
4.275E-02 I . 5 0 2 E - 0 2  5.276E-03 2.2878-04 1.225E-06 3.094E-I5 2.291E-15 2.29lE-15 2.297E-15 
r . 4 3 9 ~ - 0 1  ~ . ~ * J E - O Z  6 .764~-04  1 . 8 5 4 ~ - 0 8  4 . 6 2 0 ~ - 1 6  0.0 0 .O 0.0 0.0 
9.836E-10 0.0 0.0 0.0 0 .O 0 . 0  0 .0  0.0 0.0 
3 . 1 3 8 E - 0 6  3 . 1 3 6 E - O C  3.134E-06 3.1298-06 3.120E-06 3.084E-06 2-9628-06 2.635E-06 1.761E-06 
3.119E-09 6-268E-21 1.260E-32 0.0 0.0 0.0 0.0 0.0 0.0 
2.S26E-05 3.784E-Ot 7.078E-07 7.726E-08 1-249E-08 9.118E-12 9.676E-23 0 - 0  0.0 
Z.~SIE-OI Z . ~ S I E - O ~  2 . 7 5 1 ~ - 0 4  2 . 7 5 0 ~ - 0 4  2 . 7 5 0 ~ - 0 4  2 . 7 5 0 ~ - 0 4  2 .748~-04  2 . 7 4 2 ~ - 0 4  2 . 7 2 1 ~ - 0 4  
9 . 7 2 7 ~ - 0 4  5 . ? 9 5 ~ - 0 6  3 . 4 6 6 ~ - 0 8  9.3336-14 8 . 5 8 3 ~ - 1 4  8.583~--10 8 . 5 8 3 ~ - 1 4  8 . s a x - 1 4  8 . 5 8 3 ~ - 1 4  
3 . 4 4 4 E + 0 3  1.335E+01 7 . 5 9 7 ~ + 0 2  2 . 7 4 3 ~ + 0 2  I . ~ ~ O E + O Z  ~ . ~ o ~ E + o I  I . ~ ~ S E + O I  ~ . I ~ ~ E - o I  1 . 5 6 3 ~ - 0 2  
WASTE 
1 0 . 0 K V  100.0KY 






8.530E-04 8 .  I89E-0 4 
0.105E-04 7.7798-04 
0.0 0.0 
6-51 3 E - 0 3  6.35 I E-0 3 
0.0 0.0 




I .  I 65E-03  6.242E-0 4 
1.328E-03 7.1 1 5 E - 0 4  
2.000E-14 2.008E-14 
















1 - 4 1  1 E-02 1.055E-0 2 
0.0 0.0 










































Q TAeLE C.82. CURIES O F  PRINCIFAL FISSION PRODUCT NUCLIOES I N  BLENDE0 L M F B P  CLADDING WASTE 
AS A FUNCTION OF DECAY TIME (BASIS = 1.0 M T H M I  
SM+O.O5%FP I . O Y F  2.OYP 5 . O Y 9  1 0 . O Y R  30.OYP 1 0 0 . O Y R  3 0 C . O V R  L.0KY 1 0 . 0 K Y  1 0 0 . 0 K Y  2 5 0 . 0 K Y  
SE 79 
S E  90 
Y 9 0  
ZR 93 
Ne 9 3 M  
Z R  9 5  
NB 95 




A G l l O M  
58125 
T E 1 2 5 M  
5N126 

















2 .544EIOI  2.48LE+O I 
8.568E-04 8.568E-04 
6.742E-05 1.045E-04 
1 - 8 8 6 E i O i  3.606E+OC 
3.627Et02 8.243ECOC 
8.794E-03 8.794E-01 
5 .588E+02 Z.B09E+OZ 
5.588E+02 2.809E+O2 
I.542E-04 1.542E-04 
5 . l l 6 E + 0 0  1.857E+OC 
2.349E+01 1.829E+O I 
5.605E+00 4.462E+OC 
1.248E-03 I .  248E-03 
9.021 E-0 4 I .  748E-0 4 
I -248E-03 I .248E-02 
5.917E+0 I 1.228E+O 1 
1.047E-03 1.047E-03 
6.745E+01 6.591E+01 








3.057E+03 I .331E+03 
2.75lE-04 2,750E-04 2.750E-04 2.750E-04 2.748E-04 2.742E-04 2.721E-04 
2.425E101 2.258E+Ol 2.005E+OI L.246E+Ol 2.354E+00 2.01 :E-02 I -1708-09 
2.*26E+01 2.259E+Ol 2.005E101 1.246EiOI 2-3548+00 2 . O l t E - 0 2  I eL71E-09 
8.568E-04 8.568E-04 8.568E-04 8.568E-04 8.568E-04 8.567E-04 8-5648-04 
L .398E-04 2.354E-04 3.655E-04 6.522E-04 8.094E-04 8.13SE-04 8.1361-04 
6.894E-02 4.820E-07 I .232E-I5 0 . 0  0.0 0.0 0.0 
1.586E-01 1.07DE-06 2.7358-15 0 . 0  0.0 0.0 0.0 
8.794E-03 8-7901-03 8.794E-03 8.793E-03 8-7918-03 8.78CE-03 8.7668-03 
1 .412E+02 1.795E+01 5.766E-01 6.138E-07 7-640E-28 0.0 0.0 
1.412E+02 1.795E+Ol 5.766E-01 6.138E-07 7- f40E-28 0 . 0  0.0 
1.542E-04 1.542E-04 1.542E-04 I.542E-04 1.5428-04 I.542E-04 1.542E-04 
6.744E-01 3.227E-02 2.039E-04 3.220E-13 0.0  0.0 0.0 
1.424E+01 6.723E+00 I .924E+OO 1 - 288E-02 3. I7SE-10 0.0 0.0 
3.475E+00 1.640E+OO 4.694E-01 3.147E-03 7-7578-11 0 . 0  0.0 
1.248E-03 1.248E-03 1.2488-03 1.248E-03 1.2078-03 I.24CE-03 I.240E-03 
1.748E-04 Ls747E-04 1.7478-04 L.747E-04 1.7468-04 1.744E-04 1.735E-04 
1.248E-03 1.248E-03 1-2488-03 1.248E-03 I -247E-03 I.24CE-03 1.240E-03 
3.02IEiOL 1 . 1 0 2 E + 0 1  2.0528+00 2.4771-03 I .494E-13 0 .0  0.0 
1.047E-03 1.047E-03 I.047E-03 1.047E-03 I -047E-03 1.047E-03 I .046E-03 
6.44 I E+O I 6.009E +O I 5.3548+0 1 3.373E+0 I 6.692E+00 6- 58 €E-02 6 - 23 (E- 09  
6.093€+01 5.685E+01 5.065E101 3.191E+01 6-330E*00 6.231E-02 5.894E-09 
8.055EIOl S.568E+00 614838-02 1.191E-09 0 . 0  0.0 0.0 
8.055Et01 5.568E+00 6.483E-02 1.191E-09 0 - 0  0.0 0.0 
9.6668-01 6.681E-02 7.780E-04 1.429E-11 0 - 0  0.0 0.0 
7.894E+OI 3.573E+01 9.536E+00 41841E-02 4.496E-IO 0.0 0.0 
2.339E+00 2.286E+00 2.199E+00 1.885E+00 I~ IOOE+OO 2.35tE-01 I.071E-03 
3.142E+00 2.467E+00 1.849E+00 3.290E-01 1-157E-03 I.1SEE-LO 0.0 
7.6508+00 5.030E*00 2.501E100 1.528E-01 8.60SE-06 6-23EE-18 0 - 0  




















































0 . 0  
0 . 0  
0 .0  
0 . 0  































0 .0  
3.441E+03 1.335E+OI 7.5978+02 2.7L3E+02 I .660E+02 9.303EIOI I.885E+01 4.18eE-01 1.563E-02 I.411E-02 I.055E-02 7.003E-03 
21 0 










R U  
R H  
00  
A G  
co 
I N  
SN 
S B  
T E  
I 
XE 
c s  
8 A  








T B  
O Y  
no 
EP 
T M  
TOTAL 
TABLE C.83. WATTS OF FISSION PRODUCT ELEMENTS I N  BLENDE0 LMFBP CLADDING WASTE 
AS A FUNCTION O F  DECAY TIME (BASIS = 1.0 MTHMI 
5H+0.05XFP 1.OYF 2.OYP 5 . 0 Y R  1 0 . O Y R  30.OYP 1 0 0 . 0 Y R  30C.OVR I-OKY 1 0 - O K Y  100.OKY 2SO.OKY 
2.323E-12 2.323E-12 2.323E-12 2.3231-32 
Z.El3E-35 0 . 0  0.0 0.0 
6.848E-08 6.848E-OE 6.848E-08 6.848E-08 
9.580E- 0 5  1.296E- 1 0 7.053E- I 2  7.053E-12 
1.976E-01 2.995E-OP 2.816E-02 2.62lE-02 
4.640E-01 1.42OE-01 1 -345E-01 1 .ZSZE-OI 
9.552E-01 1.826E-02 3.493E-04 1.020E-07 
1.742E+00 2.958E-02 7.614E-04 4.959E-08 
I -341E-17 0.0  0.0 0.0 
4.4lOE-06 4.410E-06 4.4LOE-06 4.dlOE-06 
313931-01 1.719E-02 8.398E-03 I . 0 6 7 E - 0 3  
5.378E+00 2.694E+OC 1.355El00 1.721E-01 
9.143E-09 9.143E-05 9.143E-09 9.143E-09 
8.591E-02 3.119E-02 I.133E-02 5.420E-04 
1.571E-03 2.002E-04 1.864E-04 1.616E-04 
2.860E-OC 1.710E-OE 1.025E-IO 1 -454E-16 
1. I 1 9  E-0 2 1.627E-0 I 2 ~ 4 8 7 E - 0 4  4.863E-06 
8.026E-02 5.73LE-02 41455E-02 2.104E-02 
2.546E-02 5.065E-02 3.050E-03 1.379E-03 
3.ZOBE-05 1.958E-11 I -958E-11 1.958E-11 
0.0 I . P O I E - 2 C  6.897E-30 0 . 0  
6.770E-01 5.032E-01 3.787E-01 1.786E-01 
2.512E-01 2.448E-01 2.392E-01 2.232E-01 
3.937E-03 9.957E-11 3.690E-17 3.687E-17 
3.766E-01 1.302E-01 5.343E-02 3.693E-03 
3.51 8E+OO 1.444E+O C 5.924E-0 1 4.095E-02 
5.404E-05 6.188E-lC 7.086E-25 0.0  
1.540E-01 3.71 I E - 0 2  2.832E-02 I -282E-02 
2.785E-04 2.764E-04 2.743E-04 2.68OE-04 
4.101E-02 3.706E-OP 3.386E-02 2.589E-02 
3.684E-05 I.294E-OE 4.547E-06 1.971E-07 
6.059E-03 1.827E-04 5.509E-06 1-510E-IO 
1.149E-18 0 - 0  0.0 0.0 
~ . ~ T I E - O B  3 . 4 7 5 ~ - o e  3 .473~-08 3.467E-08 
6.287E--12 1.263E-21 2.538E-35 0.0 
4.929E-Oe 6.92IE-05 9.941E--10 1-437E-11 





2 -32  ?E-02 































4. 464E-0 1 
2-323.5--12 2.323E-12 2.32iE--12 2.322E-I2 2.313E-12 2.224E-12 
0.0 0 - 0  0 . 0  0.0 0.0 0.0 
6.846E-08 6.84lE-00 6.82CE-08 6.775E-08 6-155E-08 2.356E-08 
7.053E-12 7.053E-12 7-052E-12 7.053E-12 7.053E-12 7.053E-12 
1.446E-02 2.732E-03 2.335E-05 I -3S8E-12 0 .0  0.0 
6.905E-02 1.305E-02 1.117E-04 6-488E-12 0.0 0.0 
9.955E-08 9.954E-08 9 . 9 5 1 E - 0 8  9.950E-08 9.91 OE-08 9.514E-08 
1.183E-07 1.461E-07 1.465E-07 1.468E-07 1-455E-07 1.379E-07 
0.0 0.0 0.0 0.0 0.0 0.0 
4.4 IOE-06 4.405E-06 4.40CE-06 4.3968-06 4.269E-06 3.1 85E-06 
~ - ~ ~ Q E - I V  ~ - s & T E - ~ L  0.n 0 . 0  0 .0  0 - 0  ~.~ ~~ ~ .. ~~ . ~ .  
5.887E-09 7.3281-30 0 . 0  0.0 0.0 0.0 
9.143E-09 9.143E-09 9.141E-09 9.142E-09 S.133E-09 9.046E-09 
5.596E- 10 3 - 8 1 SE-10 I -282E-10 2 -81 OE- I 2  I.309E-33 0.0 
4.928E-05 1 -771E-06 1.32:E-LO 4.763E-25 0 . 0  0.0 
1.231E-16 1.23LE-16 1.231E-16 1.231E-I6 I.23LE-16 1.231E-I6 
2.568E-06 I -939E-06 1.57lE-06 I.546E-06 1.453E-06 7.7841-07 
5.939E-05 1.91 1E-05 I.90EE-05 1 -899E-05 1.784E-05 9.562E-06 
2.645E-06 6 .52OE-l4 3.00 ?E-1 8 3 -005E- 18 3.005E-18 3.005E-18 
1.958E-11 1 4958E-11 1.95 €E-1 1 1 -958E- I 1  I -957E-11 1.950E-1 1 
0.0 0 .O 0 . 0  0.0 0.0 0.0 
3.733E-02 7.402E-03 7.3ZiE-05 3-492E-07 3.483E-07 3.390E-07 
1.253E-01 2.486E-02 2.44 1E-04 2 - 3 1  4E- 1 I 0.0  0.0 
3.687E-17 3.687E-17 3.6811-17 3.687E-17 3.687E-17 3.687E-17 
7.898E-13 0.0  0.0 0.0 0.0 0.0 
8.757E-I2 0.0  0.0 0.0 0 .0  0 . 0  
0 .0  0 . 0  0 . 0  0.0 0.0 0.0 
1.737E-05 1.612E-13 0 . 0  0.0 0.0 0.0 
2.211E-04 1 -289E-04 2.763E-05 1.257E-07 6.657E--11 6.657E-I 1 
3.098E-03 1 -162E-05 4-e20E-11 1-514E-26 0.0 0.0 
2.8 10E- 17 2 -98 SE- 17 2.992E- I 7  2.992E-17 2- 992E- 17 2.992E- I 7 
0.0 0.0 0.0 0 . 0  0 . 0  0 . 0  
0 .0  0 . 0  0.0 0.0 0.0 0.0 
3.4 17E-08 3.282E-08 2 . 9 2  4E-08 1.95 1E-08 I.078E-LO 2.857E-33 
0.0 0 .O 0 . 0  0.0 0.0 0.0 
1.417E-15 1.5OOE-26 0 .0  0.0 0.0 0.0 








































SE 7 9  
S a  90 
Y 50 
ZR 9 3  
NB 93H 
2u 9 5  
T C  99 
R U 1 0 6  
RH106 
00107 
4 G I I O M  
58125 






c s 1 3 7  
BA137H 
CE144 
Q R 1 4 4  
PM147 




we 9 5  
TOTAL 
TAELE C.84. 
SHIO.05XFP I . O Y E  
WATTS OF PRlNClPLL FISSION PRODUCT 
A 5  A FUNCTION OF DECAY TIME ( B A S I S  
NUCLIDES I N  BLENDE0 LHFBP CLAOClNG WASTE 
= 1.0 H T H M I  
2.OYP 5.OYR I O . O Y R  30.OYP 1OO.OYR 300.0YR I . 0 U Y  LO.OKV 1 0 0 . 0 K Y  2SO.OKV 
6.848E-08 6.848E-Oe 6.848E-08 6.848E-08 6.847E-08 6.846E-08 6-84 lE-08 6.82€E-O8 6-775E-08 
2.952E-02 2.883E-02 2.815E-02 2.62lE-02 2.327E-02 1.446E-02 2-732E-03 2.33SE-05 1.358E-12 
1.410E-01 1.377E-01 1.3458-01 1-252E-01 L.lI1E-01 6.905E-02 I .JOSE-02 1.11lE-04 6.488E-12 
9.955E-Oe 9.955E-OE 9.955E-08 9.955E-08 9.955E-09 9.955E-08 9.954E-08 9.95ZE-08 9.950E-08 
1.195E-Oe I.852E-OE 2.476E-08 4.170E-08 6.476E-05 1.155E-07 I.43.E-07 I.442E-07 1.442E-07 
9.552E-01 I.826E-02 3.492E-04 2.441E-09 6.240E-18 0 . 0  0.0 0.0 0 . 0  
4.41 OE-06 4.41 OE-Ot 4.41 OE-06 4 - 4  10E-06 4.41 OE-06 4.410E-06 4 -409E-06 4.40 tE-06 4-396E-06 
3.322E-02 l.67OE-02 8-397E-03 1 -067E-03 3.428E-05 3.649E-11 4.5431432 0 . 0  0.0 
5.359E+00 2.694E+OC 1.355E+00 I.721E-01 5.530E-03 5.887E-09 7.32eE-30 0 . 0  0 .O 
9.143E-05 9.143E-04 9.143E-09 9.143E-09 9.143E-09 9.143E-09 9.143E-09 9.143E-09 9,112E-09 
eeC42E-02 3.102E-02 1.126E-02 5.389E-04 3.405E-06 5.394E-15 0 . 0  0.0 0.0 
7.345E-02 S.719E-02 4.453E-02 Z.102E-02 6.014E-03 4.027E-05 9.935E-13 0.0  0.0 
4.711E-03 3.7508-01 2.921E-03 1.379E-03 3.945E-04 2.645E-06 6.520E-14 0.0 0.0 
I a557E-06 1.557E-Ot 1.557E-06 1.557E-06 1.557E-06 1.556E-06 I -5S€E-06 1.554E-06 1,546E-06 
l r667E-05 3.229E-OC 3.229E-06 3.229E-06 3.229E-06 3.228E-06 3.227E-06 3.2221-06 3.207E-06 
1.589E-05 I.589E-Of 1.589E-05 I.589E-05 1.589E-05 1.589E-05 1-58eE-05 1.58tE-05 1+578E-05 
6r022E-01 4.3038-01 3.074E-01 1.IZIE-01 2.088E-02 2.521E-05 1 .52 IE-15 0.0 0.0 
3.493E-07 3.493E-07 3.493E-07 3.493E-07 3.493E-07 3.493E-07 3.493E-07 3-493E-07 3.492E-07 
2r506E-01 2.448E-01 2.392E-01 2.2328-01 1.989E-01 1.253E-01 2.48CE-02 2.44lE-04 2.314E-11 
3.172E-01 1.302E-01 5.343E-02 3.693E-03 4.300E-05 7.898E-13 0 . 0  0.0 0.0 
~ . E I ~ E + O ~  I . ~ ~ ~ E + o c  5.921~-01 4.092E-02 4.765E-04 e.?52~-12 0 . 0  0.0 0.0 
4.803E-02 3.688E-02 2.832E-02 1.282E-02 3.4201-03 1.737E-05 1.612E-I3 0 . 0  0.0 
2.785E-04 2-764E-04 2.743E-04 2.680E-04 2.579E-04 2.2lIE-04 1.289E-04 2.763E-05 1.256E-07 
3.302E-02 3.046E-02 2.811E-02 2.207E-02 I.475E-02 2.942E-03 1.035E-05 1.039E-12 0.0 
7.359E-03 6.399E-03 5.564E-03 3.658E-03 1.819E-03 1 . l l l E - 0 0  6-26 lE-09 4.533E-21 0.0 
1.740E+00 3.954E-02 7.607E-04 5.133E-09 I .312E-17 0.0 0.0 0.0 0 . 0  
~ . ~ ~ L E - o P  ~ . Z ~ I E - O ~  . I ~ ~ E - O Z  6.647E-02 S . ~ ~ Z E - O Z  3 .730~-02 7 .402~-03 7 . 2 8 e ~ - a s  6.892~-12 
i . 3 2 7 ~ + 0 1  ~ . 4 2 2 ~ + 0 a  Z.~IIE+OO 8 . 3 2 8 ~ - 0 1  4.462~-01 Z . ~ ~ S E - O I  4 .820~-02  5.061~-04 2 .573~-05 
6.155E-08 2.356E-08 
0.0 0.0 
0.0 0 . 0  



















0 .0  0 . 0  
0.0 0.0 
0.0 0 .0  
0 .0  0 . 0  
0 .0  0.0 





























I,431E+01 5 .433E+OC 2.912E+00 8.332E-01 41464E-931 2.196E-01 4.821E-02 5 - 0 6  IE-04 2 . 5 7 s - 0 5  2.423E-05 I.413E-05 6-166E-OC 
21 2 
EMEAN 














3 - SOOE +00 
5.000E+00 
7.000E+00 
I . l O O E + O L  
TOTAL 
MEV/SEC 
TAeLE C.85. PHOTONS FROM FISSION PRODUCTS I N  BLENDE0 LHFBP CLADDING WASTE 
4 S  A FUNCTION OF DECAY TIME ( B A S I S  = 1 - 0  HTHMI 
18 GROUP PHOTON RELEASE RATES. PHOTONS/SECOND 
8ASIS=ONE TONNE I N I T I A L  HEAVY METAL: AOV O X  LHFBR: LhR-PU/U/U/U 
SMIO.05XFP l.OYF 2 . O Y P  5.OYR 10.OYR 3O.OYP 100.OVR 300.OYR 1.0KY IO-OKY 100.0KY 250.OKY 
3.618E+13 1.626E+L1 8.444E+L2 
8.584E+I2 3-9361+15 2.146E+12 
7.696E+12 3.456E+l i  11835E+12 
7.537E+12 3.438E+12 1.770E+12 
51224E+12 2.4 I3E+ I P 1 -25 I E+ 12 
6.171E+12 2.405E+15 1.181E+12 
4.744E+L 2 2.172E+12 1 -108E+12 
2.758E+12 1.333E+l i  7.334E+I l  
1.724E+13 8.646E+12 5.9548+12 
2 .124E+I3  2.236E+12 1.234E+12 
1.018EI12 5 . l l l E + l l  2.968E+11 
I.585E+11 6.756Ei10 3.301E+10 
1.664E+I1 7.054E+IC 3-035E+10 
4.854E+05 2.284E+O5 1.144E+09 
5.8311+08 2.920E+OE 1-468E+08 
3.300E-08 3.448E-OE 3.561E-08 
2.141E-OS 2.237E-05 2.311E-09 





3 .218E+l l  
2.63OE+11 
2.531E+l1 
I .991E+l l  
3.070E+12 
4 .294Ei l l  
91426E+10 
5.186E+09 





1 ~ 5 4 6 E - I  0
L.275E*12 
3 . 0 6 7 E i l l  
3.359E+11 
2.455Ell I 
1.703E+l l  
1.314E+l l  






4.96 2ElO 7 
4.602E+06 




7 . 5 8 7 E I l l  1.443E+11 1-38eE+O9 5.713E+07 
1.558E+l l  2.957E+lO 21927E+08 2.723E+07 
1.8 I6E+1 I 3.43CEllO 3.23 5E+08 5 - 6 1  9E+06 
1.4J6E+ I 1  2.705E t LO 2.48 IE108 1.137E+ 07 
6.035E+LO 1 . 0 3 1 E + L O  9-114E+07 1.623E+06 
7.184E+10 1.341E+lO 1.182E+O8 2.389E+06 
3.066E+IO 5.767E+09 9.960E+07 5.028E+07 
1.223E112 2 . 4 4 J E i l l  2.51PE+09 I . I16E+08 
8-127E+09 3.292E+08 3.951E+06 1.358E+06 
3.177E+08 2.429EtO7 Z.O2IE+05 5.783E+01 
1.377Ei04 2.59EEi03 2.222E+OI 1 -649E-06 
4.882E+00 I.79CE-07 1.79CE-07 1.796E-07 
6.38OE-01 1.322E-07 I.322E-07 1.322E-07 
3.936E-08 3.937E-08 3.937E-08 3.937E-08 
2.554E-09 2.554E-09 2- 5 5 E - 0 9  2.554E-09 
1.615E-10 I.615E-IO 1.61EE-10 1.615E-10 
8.6e5~+10 I . ~ I ~ E + I O  I . ~ S Z E + O ~  2 .472~+07 







2 .  I8bE+O6 l . l90E+06 
4.723E+07 2.531E+07 
1.049E108 5.620E+07 
5.263E+06 2.81 4E+06 
1.274E+ 06 6 -82 8E+OS 
S.432E*Ol 2.91 IE+OI 
3.584E-07 3.584E-07 
1.796E-07 1-796E-07 






















I.187E+14 4.695E+l1 2-602E+I3  8.476E+l2 4.912E+12 2-741E+12 5*266E+11 5.257E+05 2 . 9 9 0 E + 0 8  2.822E+08 1 . 6 3 O E + O 8  0.98OEi07 
3.470E+13 9.959E+l i  6.103E+12 21551E+12 1.489E+lZ 8.017E+l l  1 .553Et l l  1.60EEt09 9.483EC07 8.902E+07 4*796E+07 1.7228+07 
18 GROUP SPECIFIC ENEPGY PELEASE PATES. MEV/WATT-SEC 
BASIS=ONE TONNE I N I T I A L  HEAVY METAL: AOV O X  LMFBR: LIR-PU/U/U/U 
EUEAN 































5 ~ 7 7 6 E + 0 4  
6.830E+04 
3.145EC03 

















3.964E +O 2 
6-529E+Ol 
I -883E-13 
1.71 1 E-1 4 
I .700E-IS 
1.913E+04 1.138E+04 2-16CE+03 2.083E+01 
7.669E+O3 3 ~ 8 9 5 E + 0 3  7.392E+02 7 - 3 1  7E+00 
L.260E+04 6.810E+03 1.288Et03 1-2LfE+Ol 
1.412E+04 8.257E+03 1.558E+03 1.42CE+01 
1.447E+04 7.382E+03 1.371Et03 1.404E+01 
I.642E+04 7.543E+03 1.2928+03 1.135E+OI 
2.845Et04 1.616E+04 3.OleE+03 2 . 6 5 S E + O I  
2.884E+04 I.I5OE+04 2.163E+03 3*73CE+Ol 
1.206E+06 7.089Et05 1.405E+05 1.44EE+03 
8.879E+04 9.179E+03 8.0248+02 I.157E+01 
5.002E+04 1.016E+04 4*115E+02 4.942E+OO 
2.225E103 5.559E+02 4 -25 1E+01 3- 53 7E-01 
1.1 I 6 E + 0 2  3.097E-02 5 -8398-03 4.99SE-05 
1.265E+01 1.342E-05 4-9388-13 4.93eE--13 
2.097E+00 2.233E-06 4 .628E-L3 4.628E-13 
1.767E-14 1.788E-14 1 -788E-14 1.78EE-14 
1.756E--15 1.777E--15 1.7778-15 1.777E-15 








6. 41 9E+01 















1.92 IE- 0 I I . I32E-0 1 
4-9158-01 2.677E-01 
I.771E+01 9.492E+00 
6.030E+01 3.231E+0 1 
4.473E+00 2.392E+00 
1.593E+00 8.535E-01 






I -9.5 e ~ -  13 I .  P ~ B E - I ~  
314721-0 1 
1.58 1E-01 







1 - 0 1  BE-01 






e . 4 5 4 ~ - 0 1  
e.06:~-13 
G A Y  POW 5.562E+00 1.596E+00 9.783E-01 4.088E-01 2.387E-01 I .285E-01 2.490E-02 2.57LE-04 1.520E-05 1.427E-05 7.688E-06 2176OE-06 
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